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Asthmatic Attacks... 


AMPLE AIR IMMEDIATELY 


“ Medihaler 


automatically measured-dose aerosol medications 


e Ready and in use in 5 seconds 
under any circumstance. 


e Travels with the patient 
,anywhere. ..Can be 
concealed in the hand... 
Can be carried in vest 
pocket or purse. 
e 


e Dose is metered and 
medication is propelled 
automatically with single- 
stroke finger pressure. 
200 doses per vial. 


Prescribe either of two bronchodilators: 
isoproterenol or epinephrine 


Medihaler-ISO 
Medihale I -1SC 
Isoproterenol sulfate, 2.0 mg. per cc., 
suspended in inert, nontoxic aerosol vehicle. 
Contains no alcohol. Each measured dose 
contains 0.06 mg. isoproterenol. 


» hive os y * 
aler-EPI 
Epinephrine bitartrate, 7.0 mg. per cc., 
suspended in inert, nontoxic aerosol vehicle. 
Contains no alcohol. Each measured 
dose contains 0.15 mg. epinephrine. 
plik iis 22%) greater vital capacity 


*First Rx: vial of medication with oral adapter within seconds after inhalation... 


Repeat Rx: can specify refill vial only 


Riker 


Northridge, Calif. 


medications premicronized to 
particle size which assures fastest 


delivery to alveolar spaces. 











Fi : emphasis is on 


PAIN REIL 
in sprains, strains, arthritis, rheamatism 


not only relieves pain but also relaxes taut muscles 


SAFE POTENT FAST 


SOMA 


(carisoprodol Wallace) 


Samples and literature on request 


® 
ip WALLACE LABORATORIES, Cranbury, New Jersey 
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A Vacation from Hay Fever 


is a Real Vacation 
ANYWHERE —- ANYTIME 


Just a“‘poof” of fine NIZ spray 


brings relief 1n SECONDS, FOR HOURS 


NITZ isa potentiated, balanced 
combination of these well known 
synergistic compounds: 
Neo-Synephrine® HCl, 0.5% ; 
— dependable vasoconstrictor NASAL SPRAY 


and decongestant. — mn, 
Thenfadil® HCl, 0.1% Supplied in leakproof,~: 
— potent topical pocket size ~*-2s3S\ 
antihistaminic. squeeze bottles of 20 cc, ~~ 
Zephiran® Cl, 1:5000 
— antibacterial wetting 
agent and preservative. | 
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PERSONAL 


ee yecupational Medicine,” a full- 
course fo1 
will for 

from September 12 through No- 
vember 4, 1960 by the New York 
Medi- 


physicians, 
weeks 


time 


be given eight 


University Post-Graduate 
cal School. 
The 


following areas: 


the 
preventive med- 


course content covers 
icine, including epidemiology and 
biostatistics, administrative med- 
icine, occupational diseases, and 
industrial hygiene. It is aimed at 
meeting the need for specialized 
medicine. 


training in industrial 


Didactic will be 
plemented with field trips to in- 


dustrial 


instruction sup- 


plants, governmental 
concerned with indus- 
health to health 
centers. Opportunity will be 
to attend 


agencies 
trial and union 
giv- 
surgical, 
clinical-pathological confer- 
ences held in the New York Uni- 
versity-Bellevue Medical Center. 
For 

Office 

NYU 

School, 


York 


en medical, 


and 


further information write: 
of the 
Post-Graduate 
550 First 


16, N.Y. 


Dean, 
Medical 
New 


Associate 


Avenue, 


‘The Health In- 


formation Exchange has been 


Occupational 

established central 

the exchange 

of information on all aspects of 
health. 

of this activity are: 


as a facility 


for collection and 


occupational Objectives 
The collection and exchange of 
the health 
worker and 


information 
of the 
vironment and their 


on prob- 


lems his en- 


control with 


NEWS AND 


particular emphasis on the prob- 
lems arising from new materials, 
new operations and new _ pro- 
cesses. 

The collection 
unpublished, uncoordinated, 
confirmed or fragmentary 
from industrial experiences, 
search other 
sources. The intent of this work 
is to bring the benefits of such 


and collation of 
un- 
data 
re- 


observations and 


data to a larger group, to obtain 
the data human exposures 
which cannot be obtained experi- 
mentally, and to predict and to 
the new 


on 


evaluate occupational 
diseases. 


The 


industrial and agricultural tech- 


observation of trends in 
nology and production. Through 
data on employment, production 
and consumption of materials, a 
measure of the potential preval- 
ence of occupational health prob- 
lems is possible. 

An inventory of the total re- 
search facilities in 
the field of occupational health. 
be utilized 


and _ service 
Such information can 
to expedite information services 
and to 
efforts. 

The 
extensively 


minimize duplication of 


files will be 


indexed 


information 
cross and 
coordinated with 


cles by means of a punch card 


published arti- 


system. In so far as is possible 
the Occupational Health Infor- 
mation Exchange will answer re- 
quests for information or 
them to personnel of the Occupa- 
Health other 


refer 


tional Program or 


NOTES 


qualified sources. Articles and 
bulletins will be published when 
information received and avail- 
able for release justifies it. No 
regular or periodic schedule of 
publications is planned. 

The of this Informa- 
tion Exchange will depend upon 
the of all persons 
having interests or responsibili- 
ties in occupational health. In- 
formation pertinent to this oper- 
ations objectives will grate- 
fully received from any source. 
This is intended to be truly an 
exchange and the value of ser- 
vices will be in direct proportion 
to the quality and quantity of 
information supplied to the files. 
Questions, contributions and co- 
operation are welcomed. 

For information write: Occu- 
pational Health Field Headquar- 
Bureau of State Services, 
Broadway, Cincinnati 2, 


success 


cooperation 


be 


ters, 
1014 
Ohio. 


RNOLD B. KURLANDER, M.D., has 
named the Assistant 
General of the Public 


been 
Surgeon 
Health 
In his 
DER, formerly 
the 
Services, 


Service. 

new post, DR. KURLAN- 
Deputy Chief of 
Bureau of Medical 
will be third in com- 
the Public Health Ser- 
vice. His specific area of respon- 
sibility to provide 
immediate staff assistance to the 
Surgeon on current 
program matters, to facilitate 
communications between the four 


Service’s 
mand in 
be 


will 


General 
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each 
| performs 
an 
important 
function 


in cough control, too— 
each component contributes to the efficacy of 


BENYLIN EXPECTORANT 


potent antihistaminic—relieves nasal stuffi- 
ness, sneezing, lagrimation, itching, and 
bronchial congestion 

proven expectorants— liquefy and loosen tena- 
cious mucus...help clear the respiratory tree 
time-tested antispasmodic—decreases broncho- 
spasm; helps quiet the cough reflex 
palatable demulcent —raspberry-flavored 
syrup soothes raw, irritated throat mem- 
branes... pleasant taste is readily acceptable 
to patients of all ages 


BENYLIN EXPECTORANT contains in each fluid- 
ounce: 


Benadryl® hydrochloride ............. 80 mg. 
(diphenhydramine hydrochloride, Parke-Davis) 


Ammonium chloride .................. 12 gr. 
BOC CUES os 35. «ek es 5 gr. 
CRlWONNR ee so 8. See 2 gr. 
Menten 46 ck Ae eee 0.1 gr 
PN ok ics sk. oils Cmca ee 5% 


supplied: BENYLIN EXPECTORANT is available in 16- 


ounce and 1-gallon bottles. 27860 





PARK E-DAVIS 


PARKE, DAVIS & COMPANY ~ DETROIT 32, MICHIGAN 

















Bureaus of the Service and the 
Surgeon General’s office, and to 
expedite the handling of program 
aspects of operating problems. 

DR. KURLANDER, who is a career 
officer of the Public Health Ser- 
vice, has been a member of the 
Commissioned Corps since 1940. 
Following the completion of his 
internship at the U. S. Public 
Health Service Hospital in New 
Orleans, he served as tuberculo- 
sis control officer on loan to the 
State Health Departments of 
Arizona and Ohio. In 1950, he 
came to Washington as Chief of 
the State Aid Branch, Division 
of Tuberculosis Control, and sub- 
sequently was named assistant 
chief and then chief of the 
Chronic Disease Program. 

He was Assistant Professor of 
Preventive Medicine at Ohio 
State University Medical School 
while stationed in Ohio. During 
World War II, he served as med- 
ical officer of the U. S. Coast 
Guard Cutter “Comanche.” 

He is a member of the Ameri- 
can Medical Association, a Fel- 
low of the American Public 
Health Association, a Fellow of 
the American College of Preven- 
tive Medicine, and a diplomate 
of the American Board of Pre- 
ventive Medicine and _ Public 
Health. 


allaudet College and the Amer- 
ican Speech and Hearing As- 
sociation have established a Na- 
tional Index on Deafness, Speech 
and Hearing. This Index will 
combine the present indexing and 
abstracting functions of the Cen- 
tral Index of Research on the 
Deaf at Gallaudet College and 
the projected indexing and ab- 
stracting functions of the Amer- 
ican Speech and Hearing Asso- 
ciation. 

The general policies of the Na- 
tional Index on Deafness, Speech 
and Hearing will be formulated 
by a committee composed of 
representatives of Gallaudet Col- 
lege and representatives of the 
American Speech and Hearing 
Association. The Index will be 
located at Gallaudet College. It 
will be directed by STEPHEN P. 
QUIGLEY, Ph.D. 

The purpose of the National 
Index is to index and abstract 
all professional literature per- 
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taining to deafness, speech and 
hearing and to make this mater- 
ial readily available to all in- 
terested persons. Not only will 
present and future literature be 
included but also all of the rele- 
vant past literature. The Na- 
tional Index will make the col- 
lected material available through 
a regular, professional publica- 
tion. It is believed that the Na- 
tional Index will provide a neces- 
sary and useful service to all 
persons concerned with the prob- 
lems of deafness, speech and 
hearing. 

The National Index on Deaf- 
nes, Speech and Hearing is made 
possible in part by a grant from 
the Office of Vocational Rehabili- 
tation of the Department of 
Health, Education and Welfare. 

For further information, write: 
Dr. Stephen P. Quigley, Direc- 
tor, National Index on Deafness, 
Speech and Hearing, Gallaudet 
College, Washington 2, D. C. 


ennsylvania Health Department 
* has been approved for a resi- 
dency in occupational medicine 
according to CHARLES L. WILBAR, 
JR., M.D., State Secretary of 
Health. 

Approval was- granted by 
American Medical Association’s 
Review Committee for Preven- 
tive Medicine. This committee 
represents both the American 
Board of Preventive Medicine 
and the Council on Medical Ed- 
ucation and Hospitals. Last year, 
the same committee approved 
Pennsylvania Health Department 
for a residency in public health. 

DR. WILBAR said that the occu- 
pational medicine resident will 
train in the Department’s Occu- 
pational Health Division, headed 
by JAN LIEBEN, M.D. Only gradu- 
ates of accredited medical schools 
who have completed their in- 
ternship will be eligible to apply 
for the one-year residency. Ap- 
plications are being received by 
the Health Department, P.O. Box 
90, Harrisburg, Pa. 

DR. WILBAR defined occupation- 
al medicine as that branch of 
the medical profession which, 
through cooperation with labor 
and industry, “protects and pro- 
motes the health of the worker 
and prevents occupational dis- 
eases.” The Department’s Oc- 


cupational Health Division, in 
its efforts to protect four mil- 
lion workers, is involved in radia- 
tion protection, air pollution con- 
trol, studies of silicosis and other 
occupational hazards, medical and 
nursing consultations and indus- 
trial dentistry. 


Colby College, in Waterville, 

Maine, announces its eighth 
consecutive Institute on Occupa- 
tional Hearing Loss, August 8- 
12. The course is designed to 
train physicians, plant nurses, 
plant engineers and others in 
initiating and conducting hear- 
ing conservation programs in 
noisy industries. The course is 
comprehensive and includes all 
phases of the problem. The fee 
of $200 includes tuition, board 
and room. Requests for further 
information should be made to 
WILLIAM A. MACOMBER, Colby 
College, Waterville, Maine. pr. 
FREDERICK T. HILL and DR. JOSEPH 
SATALOFF are directors of the 
program. 


ealth Research Foundation of 

Asheville, North Carolina, 
founded in 1957 by REUBEN B. 
ROBERTSON, former President and 
Chairman of the Board of Champ- 
ion Paper and Fibre Company, 
has now been transferred to the 
University of North Carolina. 
This transfer was announced by 
GEN. ROBERT L. EICHELBERGER, 
Chairman of the Foundation’s 
Board of Trustees. HERMAN A. 
TYROLER, M.D., the Foundation’s 
Research Director, has been made 
an associate professor at the 
university, and JOHN A. CASSELL, 
M.D., has been made Medical Di- 
rector of the Foundation. 

In announcing the _ trustees’ 
decision to transfer research ac- 
tivities to Chapel Hill, GEN. 
EICHELBERGER paid tribute to 
ROBERTSON and his family for 
their generosity in establishing 
the foundation and stated, “This 
close association with the uni- 
versity will add the professional 
assistance of the many related 
university departments and pro- 
vide data processing equipment 
and biostatistical assistance that 
is the key to any modern re- 
search effort.” 

In addition to EICHELBERGER, 
Chairman of the Foundation’s 





kor the 
irritable 
(5.1. tract 


Milpath acts quickly to suppress hypermotility, 
hypersecretion, pain and spasm, and to allay 


anxiety and tension with minimal side effects. 


AVAILABLE IN TWO POTENCIES 


MILPATH-400—Yellow, scored tablets of 400 mg. Miltown 
(meprobamate) and 25 mg. tridihexethyl chloride. 

Bottle of 50. 

Dosage: | tablet t.i.d. at mealtime and 2 at bedtime. 
MILPATH-200—Yellow, coated tablets of 200 mg. Miltown 
(meprobamate) and 25 mg. tridihexethyl chloride. 

Bottle of 50. 


Dosage: | or 2 tablets t.i.d. at mealtime and 2 at bedtime. 


Milpat 


“Miltown + anticholinergic 


VA WALLACE LABORATORIES New Brunswick, N. J. 





Board of Trustees, other officers 
are: DR. EMERSON DAY, Director; 
Strang Cancer Prevention Clinic, 
Vice Chairman; ERNEST L. CLARK, 
President of Corporation Ad- 
visors, Secretary; and JOHN L. 
GIBBONS, Executive Vice Presi- 
dent, Chemical Bank and New 
York Trust Co., Treasurer. 


-IMON MELECK, M.D., has been 

appointed as full-time Medi- 
cal Director of the Fafnir Bear- 
ing Company, New Britain, Con- 
necticut. 

He succeeds BLISS B. CLARK, 
M.D., former Medical Director, 
who will continue to serve as 
Medical Consultant at Fafnir. 

DR. MELECK has been engaged 
in general practice locally since 
July, 1958, and is on the staff of 
New Britain General Hospital. 

A native of London, England, 
DR. MELECK was educated at the 
Raines School, London Univer- 
sity, and the London Hospital 
Medical College. He served his 
internship at London Hospital 
and then spent five years in the 
British Navy including’ three 
years in naval hospitals. 

Starting in 1946, he held surgi- 
cal and medical residencies at 
different hospitals in London un- 
til 1950. At that time he moved 
to Cornwall, England, where he 
engaged in general practice and 
was a part-time factory surgeon. 

In 1957 DR. MELECK left Eng- 
land for the United States. He 
spent one year at a state hos- 
pital in Virginia before coming 
to New Britain. In addition to 
his regular practice, he has been 
part-time medical officer for the 
Connecticut Stamping and Bend- 
ing Co. and for the 63rd Artil- 
lery (Nike) Group. 


Gn to Records for Health 


Services in Small Industries 


recently has been issued by the 
American Conference of Govern- 
mental Industrial Hygienists. 
The manual, consisting of 382 
pages of text and suggested 
forms, was developed in response 
to a need for specific guidelines 
on health records in industry. It 
is especially designed to assist 
in developing or improving rec- 
ord systems for employee health 
services in small industrial or 
business establishments. 
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Copies of the Guide are avail- 
able for $1.00 from the Secre- 
tary-Treasurer of the organiza- 
tion, ‘e¢ Occupational Health 
Field Headquarters, Public 
Health Service, U. S. Depart- 
ment of Health, Education, and 
Welfare, 1014 Broadway, Cin- 
cinnati 2, Ohio. 


College of Medical Evangelists, 

“~ Los Angeles and Loma 
Linda, California, will present a 
series of industrial medicine lec- 
tures now in production. The fol- 
lowing courses and lecturers so 
far have been announced: Or- 
ganized Health Plans by A. B. 
HALVERSON, M.D., Problem Drink- 
ing in Industry by Ss. CHARLES 
FRANCO, M.D., Industrial Medicine 
— An Introductory View, Part 
I and Part II, by JEAN S. FELTON, 
M.D., The Worker and His Heart 
by LEONARD J. GOLDWATER, M.D., 
Workmen’s Compensation by 
CHRISTOPHER LEGGO, M.D., Noise 
in Industry (Causes), and Noise 
in Industry (Prevention of Deaf- 
ness) by ARAM GLORIG, JR., M.D., 
Industrial Diseases by R. T. 
JOHNSON, M.D., Your Patient and 
Social Security — Practical As- 
pects of Disability Evaluation 
by LEMUEL C. MCGEE, M.D., and 
Working with the _ Industrial 
Physician by EDWARD P. LUONGO, 
M.D. 


D JOHN LAUER, M.D., Past 

* President (1959-1960) of 
Industrial Medical Association, 
has resigned as Medical Director 
of Jones-Laughlin Steel Corpora- 
tion, Pittsburgh, to become Med- 
ical Director of International 
Telephone and Telegraph Com- 
pany, New York City. 


ILSON P. RICHARDS, M.D., has 
been appointed Group Medi- 
cal Director for seven Chrysler 
Corporation plants, it was re- 
cently announced by M. W. JOCzZ, 
M.D., Corporate Medical Director. 


t the time of the last sessions 

of The Ramazzini Society 
two vacancies existed within the 
traditional total of 31. To make 
the number complete there were 
elected to membership Leo Wade, 
M.D., Medical Director, Esso 
Standard Oil Company, New 
York; and William F. Ashe, 


M.D., Professor of Preventive 
Medicine and Industrial Health, 
Ohio State University, Columbus, 
Ohio. 





Died 

*ARL T. OLSON, M.D., F.A.C.S., 67, 

* Medical Director for Liberty 
Mutual Insurance Company’s 
Midwest Division for 11 years 
until his retirement in August, 
1957, at St. Petersburg, Florida, 
April 1. 

DR. OLSON was born in Duluth 
in April, 1893; received his 
M.D. at Rush Medical College 
in 1919; interned at St. Luke’s 
Hospital and Cook County Hos- 
pital, Chicago, and in 1920 estab- 
lished the general practice which 
was to engage him until 1943. 
In that year he became Medical 
Director for Fansteel Metallurgi- 
cal Corporation, at North Chi- 
cago, Illinois. During his several 
years at Fansteel he conducted 
special research on hydrofluoric 
acid burns, and on _ tantalum 
oxide as a wound covering, and 
wrote a series of articles on 
tantalum and its place in sur- 
gery. 

For some time prior to his 
retirement he was deeply inter- 
ested in workmen’s compensa- 
tion, and was Chairman of the 
IMA Committee on that subject. 
After his retirement he lived in 
St. Petersburg. 


LBERT STANLEY GRAY, M.D., on 

April 21, 1960, at the age of 
79, after a brief illness. Follow- 
ing six years with the U. S. Pub- 
lic Health Service in the Office 
of Industrial Hygiene and Sani- 
tation, DR. GRAY became the first 
Director of the Bureau of In- 
dustrial Hygiene of the Connecti- 
cut State Department of Health 
in 1928. He served as Deputy 
Commissioner of the Department 
and during recent years has been 
Health Officer of West Hartford. 
At Yale University, he was As- 
sociate Professor of Clinical 
Pharmacology. DR. GRAY was the 
first Chairman of the American 
Conference of Governmental In- 
dustrial Hygienists, Chairman of 
the Industrial Hygiene Section 
of the American Public Health 
Association and a Fellow of the 
Association. 





HYDELTRA-TBA, 


(Prednisolone tertiary-butylacetate, Merck) 


for relief that lasts - longer 


in COLLATERAL 
LIGAMENT STRAINS— 
allows early 
ambulation— 

relieves pain 

and swelling 


Duration of relief 
exceeds that 
provided by any 
other steroid 
ester 


Capsulitis 


Er 


rozen snoulder 


DOSAGE: the usual intra-articular, intra-bursal 
or soft tissue dose ranges from 20 to 30 mg. 
depending on location and extent of pathology. 
SUPPLIED: Suspension ‘HyDELTRA’-T.B.a. 20 
mg./cc. of prednisolone fertiary-butylacetate, 


in 5-cc, vials, 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., Inc, 
PHILADELPHIA 1, PA. 








the gentlest doctors in town 
stop pain with Nu ercainal 


(dibucaine CIBA) 
... For minor cuts and burns, sunburn, hemorrhoids, removing 
sutures, performing routine office surgery, making instrument 
examinations. And, to best suit every situation, there’s 
a choice of Ointment, Cream, Lotion, Suppositories. 


2774mB8 


Ci eA 
SUMMIT, N. J 


Complete information available on request 
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A 
TO 


THE 
REALMS OF 
INDUSTRIAL 


PRACTICE 
BEST ATTAINED 


WITH 





if World-wide record of effectiveness — over 200 labora- Y 
tory and clinical papers from 14 countries. Widest 
latitude of safety and flexibility—no serious adverse 
clinical reaction ever documented. Chemically distinct 
® among tranquilizers—not a phenothiazine or a mepro- 
bamate. Added frontiers of usefulness—antihistaminic; 
mildly antiarrhythmic; does not stimulate gastric 
secretion. 
(brand of hydroxyzine) 
Areas of Special 
Usefulness 


...and for 


Supportive Clinical Observation additional evidence 


Garber, R. C., Jr.: J. Flor. 
ida M. A. 45:549 (Nov.) 
1958. Menger, H. C.: New 
York J. Med. 58:1684 
(May 15) 1958. 


“Since this drug does not impair psychic function... 
it is especially well suited for ambulatory neurotics 
who must work, drive a car, or operate machinery.” 
Ayd, F. J., Jr.: New York J. Med. 57:1742 (May 15) 1957. 





Schuller, E.: Gaz. des 


The consensus appears to be that this agent has a def- HOpitaux 129:391 (Apr. 





inite calming effect on nervous and agitated subjects 
with symptoms such as...premenstrual tension... .” 
Shalowitz, M.: Geriatrics 11:312 (July) 1956. 
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California Med. 88:443 
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Atarax “...is the tranquilizer of choice in the treat- 


ment of both acute and chronic stages, inpatient and 
outpatient, because of its safety, versatility, flexibility, 
and effectiveness.” McGettigan, D. L.: In press. 





Cohen, S.: Am. Pract. & 
Digest Treat. 8:946 (June) 
1957. Garber, R. C., Jr.: 
J. Florida M. A. 45:549 
(Nov.) 1958. 


Dosage: One 25 mg. tablet or one tbsp. syrup q.i.d. For emotional emergencies, 25-50 mg. (1-12 cc.) I.M., 3-4 times 
daily q. 4 h. Supplied: Tiny 10 mg., 25 mg., and 100 mg. tablets. Syrup (10 mg. per tsp.), pint bottles. Parenteral 
Solution: 25 mg./cc. in 10 cc. multiple-dose vials; 50 mg./cc. in 2 cc. ampules. Prescription only. 


New York 17, N. Y. 
Division, Chas. Pfizer & Co., Inc. 
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for dry, red, scaly, 


cracked, soap-abused hands 
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The normal, protective acid mantle of 

the skin, which has been removed by 

washing with soap and detergents, is 

instantly restored and maintained by 

ACID MANTLE Creme and Lotion, and seal 
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pearance return to the skin. Lit 


: . Ome inc 
Creme in 1 oz. tubes, 4 oz., 1 Ib. and 5 |b. jars ~ CHEMICALS 
OME CHEMICAL? 


Lotion in 4 0%. squeeze bottles, 1 pint, and ' 
gallon 

Sig.: Apply after wet work and after washing 
hands. Samples and literature on request. 


Stops the Flame of Skin Inflammation... 


domeboro tabs... 


THE MODERN BUROW’S SOLUTION used all over the world 
...for contact dermatitis due to alkalis, chemicals, oils, 
soaps, plastics, etc. Also in powder packets. 
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Chymar “‘. . . hastens absorption 
of edema and blood in the tissues 
... acts as a remarkable anti-in- 
flammatory agent.’” 


“‘The pain and swelling in all cases 
was remarkably decreased in from 
24 to 48 hours.’”* 


‘|. edema, erythema and pain 
apparently were alleviated mark- 
edly and rapidly.’”* 

1, Fullgrabe, E. A.: Ann. New York Acad. Sc. 
68:192, 1957. 2. Jenkins, B. H.: J.M.A. 


Georgia 45:431, 1956. 3. Davis, O. F., et al.: 
Postgrad.. Med. 26:719, 1959. 
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Buccal / Aqueous / Oil 


the superior anti-inflammatory 
enzyme controls inflammation, 
swelling and pain 
CHYMAR Buccat—Crystallized chymo- 
trypsin in a tablet formulated for 
.buccal absorption. Bottles of 24 tab- 
‘lets. Enzymatic activity, 10,000 
Armour Units per tablet. 
GHYmarR Aqueous — Solution of crys- 
y tallized chymotrypsin in sodium 
> chloride injection for intramuscular 
“ use. Vials of 5 cc. Enzymatic activity, 
“5,000 Armour Units per cc. 
MAR — wy 4 n of Neat ci 
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injection Vals our Fens pee ec. 
THE SYSTEMIC 
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HEALING AT 
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FREQUENTLY INDICATED 
FOLLOWING ACCIDENTS 


PARAFLEX kor mscie spasy 


When accidents result in sprains or strains, PARAFLEX reduces painful 


spasm promptly. Effective in a wide variety of rheumatic, arthritic and 
orthopedic disorders, PARAFLEX relieves pain, Improves mobility and 
facilitates rehabilitation. Side effects seldom occur and are rarely severe 
enough to require discontinuation of therapy. 0 Average Dosage: ‘Two 


tablets t.1.d. Or q.1 cd. Supplied: ‘Tablets, scored, Orange, | McNEIL} 


bottles ot 50. Each tablet contains PARAFLEX, 250 mg. 
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soothe, protect, 
lubricate, decongest, 
aid healing 


NEW: Desitin HC 
hemorrhoidal Suppositories 
with Hydrocortisone 

to control severely inflamed 
anorectal conditions — then 
maintain comfort with regular 
Desitin Suppositories. 


We 
for Comples and literature write... 
DESITIN CHEMICAL COMPANY = 812 Branch Avenue, Providence 4, R. I. 





RATIONAL THERAPY 
IN A WIDE RANGE OF 
COMMON SKIN DISORDERS 


(NITROFURAZONE 0.2% ANDO HYDROCORTISONE 1%, EATON 


CREAM 


INFECTED AND POTENTIALLY INFECTED DERMATOSES / PYODERMAS / ULCERS 
BURNS / AFTER PLASTIC, ANORECTAL AND MINOR SURGERY 


FURACIN-HC Cream combines the anti-inflammatory and antipruritic effect of hydrocorti- 
sone with the dependable antibacterial action of FURACIN®, brand of nitrofurazone—the 
most widely prescribed single topical antibacterial. The broad bactericidal range of 
FURACIN includes stubborn staphylococcal strains, and there has been no development 
of significant bacterial resistance after more than a dozen years of widespread clinical 
use. FURACIN is gentle to tissues, does not retard healing; its low sensitization rate is 
further minimized by the presence of hydrocortisone. 

FURACIN-HC Cream is available in tubes of 5 Gm. and 20 Gm. Fine vanishing cream base, 
water-soluble. 

NITROFURANS—a unique class of antimicrobials / EATON LABORATORIES, NORWICH, NEW YORK 
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SPEEDS : 3 SENSITIVITIES - RECORDING OTHER PHENOMENA 


the work of 


one SANBORN electrocardiograph 


F you would like the greatest possible versa- 
tility in a precision, highly developed ECG, 
the Model 100 Viso-Cardiette offers many diag- 
: : r . —_— available in a mobile cabinet of 
nostic and operating advantages to your practice. . 
mn Z re P | i i mahogany or rugged, scratch-and 
As illustrated, waveforms may be recorded at the GE 


chart speed and sensitivity most suitable for Model 100 M. A third Sanborn ECG is the 
18 Ib. brief case size Model 300 Visette — 


The same instrument is also 


maximum clarity, and non-cardiographic inputs 
can be either recorded or monitored by using the 
‘100 Viso’’ in conjunction with other equip- 

e . oa 7 Service Agency for demonstrations 
ment. This modern Sanborn ECG also incor- ee hRE 

: ; or descriptive literature. 
porates fully automatic stylus stabilization as 
leads are changed, pushbutton ‘‘grounding’’, 8 


standard lead positions. 
SOY 
SANBORNYCOMPANY 


MEDICAL DIVISION 
175 WYMAN STREET, WALTHAM 54, MASSACHUSETTS 


true portability for any nurse or physician. 


Call any Sanborn Branch Office or 





A NFB CONVENIENT, 


SANITARY DISPENSER FOR INDUSTRIAL USE... 


for relief of 


COLDS 
MISERIES 


and — 


SINUS 
CONGESTION 


This new DRISTAN Dispenser contains > 
50 foil envelopes of 2 DRISTAN Tablets 
each. Convenient and sanitary, with 
proper dosage assured, designed espe- 
cially for industrial medical use. Priced 
economically. 


» NEW DEGREE _ 


SYMPTOMATIC RELIEF FOR SINUSITIS AND THE COMMON COLD 





VASOCONSTRICTOR action of phenylephrine hydrochloride. 


e 
@ ANTIHISTAMINE protection of phenindamine tartrate (rarely produces drowsiness). 
@ ANALGESIC effect of APC. 
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VITAMIN C — more than twice the daily requirement. 


Available through your regular supplier 
Pe =WHITEHALL LABORATORIES, NEW YORK 16, N.Y. 
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e pain due to or 
associated with ) - 


e spasm of 
skeletal muscle ! 


a NEW Yevins muscle.relaxant-analgesic 


Robaxisal 


ROBAXIN® WITH ASPIRIN 


ROBAXISAL, a new dual-acting muscle relaxant-analgesic, effectively treats both skeletal 
muscle spasm and severe pain due to or associated with the spasm. Each Tablet contains: 


e A relaxant component — Robaxin* — widely recognized for its prompt, long-lasting relief of 
painful skeletal muscle spasm, with unusual freedom from undesired side effects 
*Methocarbamol ‘Robins’ U.S. Pat. No. 2770649. 


e An analgesic component—aspirin—whose pain-relieving effect is markedly enhanced by Robaxin, 
and which has added value as an anti-inflammatory and anti-rheumatic agent... . (5 gr.) 325 mg. 


INDICATIONS: Ropaxisat is indicated when analgesic as well as relaxant action is desired in the treatment of skeletal 
muscle spasm and severe concurrent pain. Typical conditions are disorders of the back, whiplash and other traumatic injuries, 
myositis, and pain and spasm associated with arthritis. 


SUPPLY: RosaxisAt Tablets (pink-and-white, laminated) in bottles of 100 and 500. 
Also available: Ropaxin Injectable, 1.0 Gm. in 10-cc ampul. RoBAxin Tablets, 0.5 Gm. (white, scored) in bottles of 50 and 500, 
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Each tablet contains: ? 
Provera (medroxyprogesterone acetate) 2.5 mg. 

Cardrase (ethoxzolamide) 

Levanil (ectylurea) é 

DOSAGE: 1 tablet 1 or 2 times daily, 5-10 days 

before the period. 

THE UPJOHN COMPANY / KALAMAZOO, MICHIGAN 


GETS AT THE CAUSE . 


to restore hormonal balance... 


corrective therapy Because Cytran contains the 
new progestin, Provera,t you can now reach the cause 
of premenstrual tension—hormonal imbalance. Estrogen- 
progesterone ratio is adjusted to more normal premen- 
strual balance. Thus even abdominal discomfort, shaki- 
ness, fatigue—symptoms incompletely controlled by 
mere symptomatic treatments—are effectively relieved. 


to comfort the patient... 


symptomatic therapy An effective diuretic 
(Cardraset) and a mild tranquilizer (Levanil') afford 
symptomatic relief while Provera works to effect a res- 
toration of hormonal balance. They also supplement the 
activity of Provera in those rare cases where restoration 
of hormone balance does not completely eliminate edema 


and anxiety /tension. *TRADEMARK + TRADEMARK, REG. U.S. PAT. OFF. 
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NEW spray-on surgical 
film controls bacteria 


even resistant 
1ospita 


REZIFILM is a methacrylate resin. 
On the skin, it forms a clear, firm, 7" 
flexible barrier against airborne microorganisms. 
This physical protection is supplemented by the antibacterial 
activity of TMTD (tetramethylthiuram disulfide), readily diffusible 
from the plastic film to the skin beneath. TMTp, which is 
neither an antibiotic nor a sulfonamide, is highly active 
against a wide range of pathogenic bacteria, including 


many organisms resistant to the most commonly used antibiotics.! 


Advantages: 
+ incision can be made directly through film,? minimizing 
or eliminating need for skin towels « does not impede healing’ 
* no sensitization reactions reported 
« does not interfere with joint movement « more comfortable than 
adhesive bandages « protects against clothing irritation* 
* protects skin around enterostomy and fistula openings® 
REZiFILM is not indicated as a dressing for second 
or third degree burns or for bleeding or granulating wounds. 








Compare the antibacterial activity of REZIFILM® 


Comparison with other 


Comparison with other 
spray film preparations 


antibacterial agents 
come Streptomycin 


Penicillin 
Chloramphenicol 


” Disc coated with 
polyvinyl film 


Disc coated with 
methacrylate film 


Tetracycline Erythromycin 


TMTD as contained in REZIFILM Disc coated with methacrylate film plus TMTD (REZIFILM) 
Streaked cultures of coagulase-positive Staphylococcus aureus, 
phage type 80/81; incubated 24 hours at 37°C. 








= provides skin asepsis, both 


preoperatively and postoperatively bd 
. preoperative preparation made 
more convenient and more secure 
» wound always in sight 


PRE-OPERATIVELY 
Rezifilm is applied after 
prepping of the surgical 
area. It functions as a sec- 
ondary drape. 


POSTOPERATIVELY 
Rezifilm is applied follow- 
ing final closure of the 
incision. It provides com- 
fortable protection against 
infection and irritation. 


An interesting 16 mm. color 
motion picture film (10 min- 
utes) showing the use of 
REZIFILM in surgery is avail- 
able free of charge. Excellent 
for hospital and medical so- 
ciety meetings. Write to: Pro- 
fessional Service Department, 
Squibb, 745 Fifth Avenue, 
New York 22, N.Y. 


Supplied: 6 oz. (avd.) spray dis- 
penser cans. 

References: 1. Eisenberg,G. M.: 
Antibiotic Med. & Clin. Ther., 
6:594 (Oct.) 1959. 2. Thomson, 
J. E. M.: Report to The Squibb 
Institute for Medical Research, 
June, 1957. 3. Maloney, J. V. 
and Mulder, D. G.: Am. Sur- 
geon 23:388 (April) 1957. 
4. Bucher, R. M.: Report to 
The Squibb Institute for Medi- 
cal Research, July 3, 1957. 
5. Hammond, J. A.: Report to 
The Squibb Institute for Medi- 
cal Research, May 3, 1957. 
6. Eisenberg, G. M.; Weiss, W.; 
Spivack, A. P.; Bassett, J. G.; 
Ferguson, L. K., and Flippin, 
H. F.: Adapted from Scientific 
Exhibit, A.M.A. Meeting, June 
8-12, 1959. 
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SPRAY DRESSING 
transparent plastic barrier 
with antibacterial action 


through window-clear film SQUIBB SURGICAL 
=» more convenient and more 


economical than ordinary dressings 
3 SQUIBB QUALITY—THE PRICELESS INGREDIENT 
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QUALITY / RESEARCH /imTEGRITY 


for maximum effectiveness Recently, Griffith’ reported that V-Cillin 
K produces antibacterial activity in the serum against penicillin-sensitive patho- 
gens which is unsurpassed by any other form of oral penicillin. This helps explain 
why physicians have consistently found that V-Cillin K gives a dependable 
clinical response. 


for unmatched speed Peak levels of antibacterial activity are attained 


within fifteen to thirty minutes—faster than with any other oral penicillin.! 


for unsurpassed safety The excellent safety record of V-Cillin K is 
well established. There is no evidence available to show that any form of peni- 
cillin is less allergenic or less toxic than V-Cillin K. 


Prescribe V-Cillin K in scored tablets of 125 and 250 mg., or V-Cillin K, Pediatric, 
in 40 and 80-cc. bottles. 


1. Griffith, R. S.: Comparison of Antibiotic Activity in Sera Following the Administration of 
Three Different Penicillins, Antibiotic Med. & Clin. Therapy, 7:No. 2 (February), 1960. 


V-CILLIN K® (penicillin V potassium, Lilly) 


EL! LILLY AND COMPANY «+ INDIANAPOLIS 6, INDIANA, U.S.A. 
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RETIREMENT 


from the Viewpoint 


of a Medical Director 


e WILLIAM P. SHEPARD. M.D. 
Chief Medical Director 
Metropolitan Life Insurance Company 
New York, New York 


>the recent wave of discussion concerning the 
problems of the aging in general and their 
health needs in particular seems to stem 
mainly from two sources: (1) an increasing 
number of our senior citizens, and (2) another 
resurgence of the persistent efforts of certain 
groups to obtain health care in this country at 
Government expense. 

It appears to be the philosophy of some of the 
latter groups that if this cannot be accomplished 
all at once, they will be pleased to obtain it first 
for one group, then another, preferably starting 
with a group such as those over 65 who have 
common problems and impressive voting power. 

The increasing number of people over 65 in 
this country is an outgrowth of two major fac- 
tors: economics, and medical and public health 
progress. People live better and, therefore, 
longer than before. This is in spite of wars, de- 
pressions, and booms. 


Annual George H. Gehrmann Lecture, presented to the Ameri- 
can Academy of Occupational Medicine, Williamsburg, Virigina, 
February 12, 1960. 


July, 1960 


We in medicine have had little to do with 
the economics of this phenomenon. We may 
pause to point out, however, that it is a testi- 
monial to the success of our American heritage 
of self-determination and free enterprise — a 
principle so precious to the unfettered practice 
of medicine as we have known it in this country. 

It is also important to look carefully at the 
predictions of a great increase in the number of 
aged in the next generation. While it is true 
that the actual number of those over 65 is ex- 
pected to increase from about 15 million in 
1958 to about 24.5 million in 1980, the rest of 
the population is also expected to increase. In 
1958, those over 65 represented 8.6% of the 
total population. In 1980, it is expected that 
they will represent 10% of the total.} 


Retirement Versus Health and Happiness 


We in medicine have had much to do with 
adding years to human life. In a real senc., +2 
are concerned with helping to make these added 
years as healthy and happy as possible. Does 
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retirement from industry at a given age really 
militate against a happy and healthy old age? 
Does it always do so? To approach the answers 
to these questions, let me recount some of the 
peculiarities of modern industry. Many of them 
are quite different from those ever encountered 
before. Even though these peculiarities may be 
unpleasant to some, they do represent facts of 
life. Industrial management and methods have 
been revolutionized during this generation in at 
least three ways: 

1. Inventiveness and competition have neces- 
sitated in many industries the assembly-line 
method of production. Skilled handwork is all 
but disappearing and with it the lone worker 
whose skills and judgment increased over the 
years often to an advancing age. There are ex- 
ceptions, to be sure, such as the tool and die 
maker and others. But in the main, the modern 
worker is a member of a large team, each of 
whom does one or two repetitive things hun- 
dreds of times a day or a week. What he does 
depends on the satisfactory completion of one 
or two other things by the man behind him. 
The man in front, ready to do his one or two 
things, depends on the satisfactory per- 
formance of the other two. If any individual 
along the line is absent, fails, or slows down, 
all the others are affected, the product is de- 
fective, the reject rate goes up and the whole 
team suffers in morale if not in earnings. These 
assembly-line jobs represent a large percentage 
of the jobs available in many industries today. 

A well-known concomitant of aging in all of 
biology is slowing. Physical as well as mental 
slowdown is inevitable as the organism ages. 
It never occurs exactly on a given birthday. But 
for the great majority, it begins gradually be- 
fore 50 and is slowly progressive throughout the 
balance of life. Most people at 50 can run a 
hundred yards, few can at 80, and almost none 
at 100. Slowdown is bad for the assembly-line. 
It not only decreases production but often rouses 
the ire of fellew workers. The aging worker is 
referred to as “the old man.” Not always, but 
frequently, he becomes crotchety. If his seniority 
brings better pay, or if he occupies a superior 
position, there is much pressure from his fel- 
lows to displace him so that someone can be 
promoted. These are the hard facts that confront 
labor and management. They feel obliged to 
find some fair, impersonal way to handle this 
serious problem. There is much pressure within 
industry, both from labor and management, to 
get rid of the older worker. 

2. Another revolutionary change in industry 
is hard on the older worker. This is the develop- 
ment of new methods of production, also due 
to inventiveness and competition. Thus, the 
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steam locomotive engineer, with all his skill, 
experience, and pride in the great locomotives 
of yesteryear, must now learn an entirely new 
technique of operating a diesel locomotive. The 
textile industry in nearly all of its aspects has 
undergone marked revolutionary changes in 
techniques of production. The modern steel mill 
is highly mechanized. The manufacture and 
handling of synthetics was hardly heard of 25 
years ago. 

It is harder for the aging than for the young 
to learn new methods. One textile union, con- 
sisting largely of older workers, refused to 
learn new methods. The factory moved elsewhere 
and employed an entirely new group of inexperi- 
enced workers. The shaping of pottery in a 
press, so common today, is anathema to many 
of the older potters whose lifetime was spent at 
the wheel where they developed great skill. Bear 
in mind that these changes in management and 
methods are by no means confined to large in- 
dustry. In fact, they have contributed to in- 
creasing the number of small industries through 
decentralization and subcontracting. Here the 
aging worker is often even more conspicuous, 
slow and resentful. From a medical standpoint, 
we know that his resentment and sometimes a 
part of his slowness is a result of his being 
pushed beyond his natural capacity. 

3. Competition between industries in this 
country never has been so great. In order to 
forge ahead, or even hold its competitive posi- 
tion, an industry must depend on dynamic, 
imaginative leadership. Complacency spells doom 
in our rapidly expanding economy. Complacency, 
with slowing, is another concomitant of aging. 
Perhaps there has never been a time when busi- 
ness demanded so many ble younger men to 
provide leadership. As we -trained young men 
gain experience and wisdom with their company, 
they must be encouraged by promotion and 
eventually a responsible position in the top 
ranks. Lacking this, they will be lost to competi- 
tors. Lack of a fixed retirement date may doom 
the industry to complacency and loss of competi- 
tive position. This applies to everyone from fore- 
men to executives. Of course, the man who re- 
tires is often in good shape and capable of 
carrying on, but for the good of the business 
he must make room for his younger associates. 

To be sure, some industries are large enough 
to allow shifting the aging worker to light work, 
but even in the largest plant there can be only 
so many watchmen, crossing guards and con- 
sultants. 

The self-employed, including physicians, law- 
yers, and farmers, can and do make automatic 
adjustments. They differ from the miner and 
factory worker. Fritz Kreisler, who just passed 
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his 85th birthday, has not played in public for 
several years. Will Mayo stopped operating at 
age 67.2 Older lawyers become valued advisors 
to their younger partners, seldom working full 
time. There are not many farmers over 70 who 
drive a horse hitched to a plow or even ride the 
tractor. Of course, they are still valuable and 
useful citizens, even revered in many cases. 
Nevertheless, they can no longer do the things 
they used to do. No more can the factory 
worker. He cannot make these adjustments on 
the assembly-line. 


Need for an Impersonal Retirement Plan 


Our great problem, as we in industrial medi- 
cine know so well, is that we have no way of 
measuring objectively the aging process either 
physically or mentally. Some day we may have, 
but I hope it will not come in my time. I would 
not relish having to tell an aging worker that 
he has failed the test and must, therefore, get 
out. Imagine his vehement condemnation of me 
and the test. There are, of course, subjective 
tests, and perhaps the best one is the aging 
individual himself if he will be honest, plus the 
observation of the foreman and fellow workers 
who can see only too clearly the beginnings and 
the progress of the slowing process. It is hard 
on anyone, from the foreman up, to have to say 
to an aging but faithful worker, “Get out — 
you’re too old.” 

This is an old, old problem which has led 
management and labor over the years to pretty 
well agree on the necessity of some age at which 
retirement shall be the rule. This seems to be 
the only fair, impartial, and impersonal way 
available today. Some retirement plans are more 
flexible than others. Some start as early as age 
62, many go to 67, a few to 70 — the average 
happens to be 65. Perhaps some are too strict, 
some too liberal. But some age must be set if 
all are to be treated alike. And all must be 
treated alike. If one exception is made, without 
the reasons being perfectly apparent to all, it 
means heartbreak for the others. 


Financial Structure of Impersonal Retirement Plans 


Having decided that retirement at a given 
age is necessary, fair, and reasonable to all con- 
cerned, it is amazing to see what elaborate plans 
management, labor, and government have made 
to soften the blow of retirement. The vast and 
growing extent of their pension plans is not 
generally fully appreciated. 

Table I gives the latest data available and 
it is impressive? At the close of 1958, over 
one-half of all civilian nonagricultural wage and 
salary workers were enrolled in _ retirement 
plans. In 1935, only a little more than one-fifth 
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TABLE I. 
NUMBER OF PERSONS COVERED BY MAJOR PENSION 
AND RETIREMENT PROGRAMS IN THE UNITED STATES 
(In Millions) 


Year Grand Total 


1935 eee 
1945 14.3 
1955.. 

1956 


1967... 


were so covered. Note that the number of per- 
sons covered has increased five times in 13 
years. It should also be noted that this table 
excludes Old Age, Survivors, and Disability In- 
surance from the Government. 

In Table II we see the numbers covered by the 
various types of plans.* 

As I have pointed out, about one-half of all 
civilian, nonagricultural employees are already 
enrolled in retirement plans, excluding OASDI. 
This leaves substantial room for further ad- 
vancement in coverage as well as in larger pen- 
sion payments. Consequently, it seems to me 
pertinent to ask if it is wise for legislative com- 
pulsion to force specific benefits for retired 
people, such as hospitalization and medical cov- 
erage, at the expense of adequate pensions. Of 
what benefit is it to the individual to insist that 
he have the means to pay for surgery but then 
to permit the prospective patient to starve? 

When we look at the assets and reserves of 
the major pension and retirement programs in 
the United States, we find another stupendous 
figure. Table III includes Old Age and Survivors 
Insurance in the amounts indicated for a total 
of $89 billion for 1958. It is an increase of nearly 
141% since 1950.3 

Since 1950, the aggregate of the assets and 
reserves of all retirement funds, including the 
OASI Trust Fund, has grown by more than 
$50 billion and now exceeds $89 billion. During 
this period, the assets and reserves of the pri- 
vate retirement plans have shown the fastest 
rate of growth, having more than tripled. 


TABLE II. 

NUMBER OF PERSONS COVERED BY MAJOR PENSION 
AND RETIREMENT PROGRAMS IN THE UNITED STATES 
BY TYPE OF COVERAGE 
(In Millions) 

1958 


Private Retirement Plans 
Insured 


Government Retirement Plans 
Railroad Retirement 
Federal Civilian Employees.... 2 
State and Local Employees.... 
Grand Total 





TABLE ITI. 

ASSETS AND RESERVES OF MAJOR PENSION AND 
RETIREMENT PROGRAMS IN THE UNITED STATES 
(000,000 Omitted) 

Year Grand Total 
1950 . .$37,404 
1955 . 68,795 
1956 ; i .a0e See 
1957 . 82,269 
1958 rere | | 


Table IV shows the amount of reserves and 
assets by type of plan.* 

Let us look next at the benefits paid under 
major pension and retirement programs in the 
United States. This is shown in Table V. The 
total of all benefit payments in 1958 came to 


$9.4 billion, almost six times the comparable 


figure for 1950.8 

Table VI shows the types of each plan paying 
these benefits in 1958.° 

These are stupendous figures both in dollars 
and in men. They are pretty well agreed upon 
by others.45 There is no reason to think that 
the rapid growth illustrated here will not con- 
tinue if industry and labor are allowed to solve 
their own problems without legislative interven- 
tion. 

No claim is made here that these benefits are 
adequate in every case, but the trend is in the 
right direction. What would be adequate might 
be difficult to define, for after all, whose salary 
is ever adequate, or savings, or life insurance ?® 
May I ask how much worse off the aged as a 
group would be today without these enormous 
benefits? No matter how much the pension may 
be, it should always be obvious that the worker 
is expected to supplement his pension by some 
form of systematic savings starting at a fairly 
early age. 

I have presented the genesis of and reasons 
for a fixed retirement rule in industry and have 
shown the elaborate plans and enormous financ- 
ing which proves the earnestness of those who 
have devised these rules. 


TABLE IV. 

ASSETS AND RESERVES OF MAJOR PENSION AND 
RETIREMENT PROGRAMS IN THE UNITED STATES 
BY TYPE OF COVERAGE 
(000,000 Omitted) 

1958 


Private Retirement Funds 
Insured Pension Reserves cea $15,500 
Non-Insured Sle cie-\ pally ed a ee 


Government Retirement Funds 
Railroad Retirement es . 8,684 
Federal Civil Service Retirement.... 8,677 
State and Local Employees. . 15,600 
Old Age and Survivors Insurance..... 21,864 
Grand Total... $89,065 


TABLE V. 

BENEFITS PAID UNDER MAJOR PENSION AND 
RETIREMENT PROGRAMS IN THE UNITED STATES 
(000,000 Omitted) 

Year Grand Total 
Sere pee $1,593 
1956 

1957... 


Co Se 


Preparation for Retirement — Economics, 
Health, Interests 


Now let us consider what retirement really 
means. The word retirement has come to have 
some unfortunate and some unnecessary conno- 
tations. It should not necessarily mean idleness. 
Perhaps we need a different word — one which 
merely connotes change of pace, or being one’s 
own boss for a change, or freedom to do what 
one chooses without pressure from time clocks, 
production schedules, or deadlines.‘ Leo Wade 
suggests “preparing ourselves for our second 
career-retirement.’’§ 

It seems to me and others with whom I have 
talked that successful retirement depends main- 
ly upon three factors: (1) income, (2) health, 
and (3) interests. 

There may be little the doctor and nurse can 
do about income but it is surprising how often 
we have an opportunity in health counseling to 
remind the individual of proper preparation for 
his “second career,” and to point out that he 
will want to supplement his retirement income 
with other savings, especially home ownership 
and periodic purchase of government bonds and 
life insurance. 

There is evidence that income after retirement 
is improving markedly. According to Dr. Rita 
R. Campbell®: 

“In December, 1958, there were 15.4 million 
individuals in the United States 65 years and 


TABLE VI. 

BENEFITS PAID UNDER MAJOR PENSION AND 
RETIREMENT PROGRAMS IN THE UNITED STATES 
BY TYPE OF COVERAGE 
(000,000 Omitted) 

1958 


Private Retirement Plans 
Insured ; ie i errr 
Non-Insured* ... 1,000 
Government Retirement Plans** 
Railroad Retirement.... ee : 449 
Federal Civil Service Retirement....... 439 
State and Local Employees : 685 
Old-Age, Survivors and 
Disability Insurance** eT oer 
Grand Total $9,350 
*Includes refunds to employees and lump-sum payments under 
deferred profit-sharing plans. 
**Payments under Government retirement plans and Old-Age, 
Survivors, and Disability Insurance refer only to benefits for 
old-age and service retirement. 
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older. Of the 15 million, somewhat less than 
four million were employed or wives of employed 
persons, nine million received OASDI benefits, 
and about two million, government pensions. In 
addition, one and one-quarter million aged re- 
ceived some form of private pension and an 
additional one million received annuities indi- 
vidually purchased. Fifty percent of all aged 
had some income from assets as interest, rent 
or dividends. On the other hand, 2.5 million 
aged received some form of public assistance. 

“During the last decade the aged have been 


gaining income faster than the price level has 
been rising and thus have been able to improve 
their asset position considerably. The recent 
1957 national survey of OASI beneficiaries re- 
veals a striking improvement in the financial 
condition of the OASI aged beneficiary groups 
from 1951 to 1957. For example, the median net 
worth of a retired worker, with wife also en- 
titled to benefits, has increased in the short 
space of six years from $5,610 to $9,616 or an 
increase of 71%. Even when these figures are 
adjusted for increases in the cost of living, they 
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show an increase in median net worth of 50%.” 

Some misleading figures have been used on 
this problem. We have been told that three-fifths 
of all people 65 and over had less than $1,000 in 
money income in 1956 and 1957. The fact is 
that “income per person” taken out of context 
does not present a true picture of the economic 
status of the retired aged person. It does not 
take into account family and nonmonetary in- 
come, total assets, other resources, and the re- 
duced financial obligations of the aged person.! 

A study by the Health Information Founda- 
tion shows that we are mistaken when we con- 
sider the aged a homogeneous group. Many are 
rich, many are poor — the majority are in- 
betweens. When a scientifically selected sample 
of the older population was asked, “How would 
you meet a bill of $500 for medical care?” 82% 
answered that they would meet it in whole or 
in part from savings, from current income, from 
life insurance, mortgages, health insurance, or 
from children and relatives.1° 

As to health, the medical department in indus- 
try can do much to assure health habits and 
health protective programs which are lifelong 
in their effect. The individual who has become 
well accustomed to a physical examination an- 
nually or oftener, who has learned from his 
physician to change bad health habits, thus re- 
tarding deterioration, that individual is given 
as much assurance as we can provide of a 
healthy old age. 

As to interests, it is folly to think of an indi- 
vidual working at one job for 30 or more years, 
suddenly dropping it and finding new interests 
in unfamiliar fields. Very few people are truly 
one-interest persons. Almost everybody has 
numerous interests if only they can be encour- 
aged to develop them. 

If management can be persuaded to sponsor 
hobby classes after working hours, then it is 
easy for the medical department to encourage 
everyone with limited interests to develop out- 
side activities. 

One industry has 18 such classes running nine 
months a year. They are held from 5:15 P.M. 
to 6:45 P.M. semiweekly and are led by em- 
ployees who are expert in one line or another. 
Among them are music appreciation, stamp col- 
lecting, sewing and dressmaking, cooking, cabi- 
net work, wood carving, bird watching, sculp- 
ture, fly tying, bookbinding, decorative ceramics, 
painting, photography, gardening, flower arrang- 
ing, and even fancy cake frosting. 

Some employees become so successful that 
their hobbies supplement their income. One 
elderly lady, retired for 15 years, lives alone 
contentedly. She displays her beautiful hooked 
rugs on the rail of her veranda on fair days 
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and has made enough selling them to pay part 
of the college tuition for her orphaned grandson. 
Her hobby keeps her occupied, but she has 
another reason for being satisfied to live alone. 
It is knowing that any day she becomes ill, a 
phone call to the plant will bring her a visiting 
nurse at once. 

Whether we like it or not, much of the world’s 
work-is drudgery. Yet it must be done. Quite 
aside from their effect on successful retirement, 
hobby classes are an important morale factor 
for these thousands of workers who must do the 
dull, routine jobs. I know one garbage collector 
whose work is not the pleasantest in the world, 
but he likes it and has held the job for 20 years, 
because his hours are relatively short and he 
plays the piccolo in the neighborhood band. 
When his truck is full and the driver heads for 
the sanitary fill, Tony mounts the front seat, 
pulls his piccolo out of his pocket and pipes the 
smelly truck to the dump with everything from 
martial music to operatic arias. To me he says, 
“Doctor, for this I am famous!” Thus Tony has 
found his place in the sun, primarily through his 
hobby. He looks forward to retirement to have 
more time for music and to repair flutes and 
piccolos.? 

In addition to hobbies, or perhaps as one of 
them, the retiree might well take an interest 
in politics where his mature judgment and years 
of experience can serve his city, state and nation. 
His participation in all forms of civic enter- 
prise is useful, satisfying and welcome. 

When the young or middle-aged worker can 
be persuaded that retirement is inevitable and 
that it should be intelligently and continuously 
planned for by attention to income, to health 
and to outside interests, compulsory retirement 
then becomes a fiction. Retirement is then vol- 
untary. 
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HAZARDS OF MICROWAVE RADIATIONS 


A REVIEW 


@ KUO-CHIEW QUAN, B.E.E., M.D. 
Washington Hospital Center 
Washington, D.C. 


ince World War II radar and other microwave 
S equipment have come into use by the armed 
forces, by commercial aviation, by navigation, 
and, to a lesser extent, by medicine. While it is 
generally believed that microwaves in these ap- 
plications are harmless, there are in the literature 
sporadic reports of injuries attributed to micro- 
waves. It is apparent that exposure to high in- 
tensity microwave radiations may be injurious 
and that as a consequence certain ill-defined 
hazards are associated with the use of microwave 
generating equipment. (See DEICHMANN, WM. B., 
et al.: Indust. Med. & Surg., Dec., 1959.) 

The term microwaves is used to designate a 
certain portion of the electromagnetic spectrum 
and generally includes the frequencies between 
1,000 and 30,000 megacycles per second, or, in 
terms of wave length, between 30 cm and one 
cm. Microwaves usually are produced with special 
electronic tubes such as the magnetron or the 
klystron. Microwaves possess certain properties 
in common with light; they can be reflected, 
refracted, diffracted, and absorbed. As a conse- 
quence they can be focused by a suitably shaped 
metallic reflector into a sharp beam, similar to 
that produced by a searchlight. Most radar sets 
produce microwave beams in this manner. 


Applications 


The optical properties of microwaves account 
for their extensive use for military purposes. 
A pulse of microwave energy is fed into a 
parabolic disk, called an antenna, which forms 
a sharply defined beam of microwave radia- 
tion into space. If the beam strikes an object 
capable of reflecting the radiation, such as an 
airplane or a submarine periscope, some of the 
energy will be reflected back to the antenna, 
where it is received and presented on an oscillo- 
scope screen as a spot of light in a position that 
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indicates the distance and direction of the re- 
flecting object. 

The more intense the transmitted beam, the 
greater the distance from which a useful signal 
will be received and the more time there is to do 
something about it. Hence the considerable in- 
centive to increase the power of microwave gen- 
erators. Peak powers of a million watts are not 
unusual. 

Two radar bands are now in common use: the 
“S” band, with a frequency of 2,880 megacycles 
and a wave length of 10.4 cm, and the “X” band, 
with a frequency of 9,375 megacycles and a wave 
length of 3.2 cm. 

Microwaves are used in clinical medicine as a 
means for heating tissues beneath the skin and 
subcutaneous fatty layers. The diathermy appli- 
cation depends on the fact that heat is produced 
wherever microwave, or any other energy, is 
absorbed. Microwave diathermy is used when a 
local increase in blood circulation and metabolic 
rate is considered beneficial. Success is claimed 
for microwave therapy in the treatment of cer- 
tain musculoskeletal conditions such as fibrositis, 
bursitis, osteoarthritis, and rheumatoid arthri- 
tis; for certain eye diseases like iritis, cyclitis, 
senile macular degeneration, and retrobulbar 
neuritis; and, to a lesser extent, for certain pelvic 
inflammatory diseases and skin conditions. 

Microwave diathermy machines typically have 
a frequency of 2,450 megacycles, a wave length 
of 12.2 cm, and a power output of 125 watts. 


Absorption of Microwave Energy in Tissue 


Any biological effect, beneficial or harmful, 
produced by microwaves can result only from 
absorption of energy by the tissues. The amount 
of energy absorbed by a small volume of tissue 
in a large mass of tissue subjected to microwave 
radiation depends on a number of factors :9:10 

1. The intensity or field strength of the micro- 
wave radiation incident on the surface of the 
tissue mass. 





2. The duration of the exposure. 

3. The frequency or wave length of the micro- 
wave radiation. 

4. The thickness of tissue between the irra- 
diated surface and the small volume of tissue. 

5. The composition of the tissue. 

The degree of temperature rise produced in the 
small volume of tissue will depend on the five 
factors above and on the ability of the irradiated 
portion of tissue to rid itself of excess heat. 

It should be noted particularly that the energy 
deposition in tissue is dependent on the micro- 
wave frequency and on the composition of the 
tissue. The relation between these two factors 
and the amount of energy absorbed in any given 
set of circumstances is complex and is at present 
subject neither to theoretical calculation, nor to 
accurate empirical prediction. 


Biological Effects of Microwaves 


On purely physical grounds it can be said that 
the absorption of energy from microwaves, or 
from any other penetrating radiation, will raise 
the temperature of the absorbing material. If 
the absorbing material is the tissue of a living 
mammalian organism, the temperature elevation 
will set in motion a complex sequence of home- 
ostatic mechanisms that tend to restore the nor- 
mal temperature. Under steady state irradiation 
conditions an equilibrium will be attained at a 
temperature somewhat higher than normal. The 
human body is capable of dissipating heat at a 
rate on the order of 0.01 to 0.1 watts per square 
centimeter of body surface. Thus, the average 
human body is able to absorb between 100 and 
1,000 watts of energy from an outside source 
like microwaves, while still maintaining an 
equilibrium, but an _ elevated temperature.?? 
Higher rates of energy absorption will overpower 
the regulatory capabilities of the body and lead 
to a continuous temperature rise and ultimately 
to death. 

All tissues of the body are not equally equipped 
for heat dissipation and temperature regulation. 
The lens of the eye and the hollow viscera such 
as the gall bladder, the urinary bladder, and 
parts of the gastrointestinal tract, for example, 
are comparatively avascular and largely devoid of 
effective temperature regulating mechanisms. It 
is reasonable to expect that such organs will 
suffer relatively larger temperature rises and 
will be more likely to injury by microwave ir- 
radiation than other body organs. Experiments 
have in fact shown that severe and injurious 
temperature increases occur in these organs 
under microwave irradiations accompanied by 
only slight increases in rectal and oral tempera- 
ture. 

It is not clear whether all the biological effects 


of microwaves can be attributed solely to the 
temperature increases that result from energy 
absorption, or whether these effects are produced 
in part by mechanisms other than simple thermal 
elevation. Hines and Randall® were unable to 
find any crucial experimental evidence for bio- 
logical effects unrelated to temperature change. 
It should be pointed out, however, that at this 
time it is impossible to rule out completely the 
possibility of athermal effects of microwaves. 


Experimental Evidence in Laboratory Animals 


Hines and Randall® in 1952 reported the pro- 
nounced effects of high intensity 10 centimeter 
microwaves on laboratory animals. Rabbits ex- 
posed to a constant 3,000 watt field for 75 seconds 
were killed instantly, and a 30 second exposure 
produced death within two minutes after the ir- 
radiation was terminated. At this same power 
level a rat was killed by a 22 second exposure. 
A hamster exposed to a 4,000 watt field died im- 
mediately after a 10 second exposure. 

These lethal effects are attributed to a gener- 
alized increase in body temperature which ul- 
timately leads to a thermal paralysis of the 
respiratory center. Irreversible cellular injury 
and death may occur when tissue temperature is 
maintained 5° C above the normal body temper- 
ature. Irreversibility of the injury depends on 
the duration of the hyperthermic episode; the 
higher the temperature the shorter the time 
necessary to cause cell death. 

It was observed that when only a limited area 
of the body, such as the abdomen, was irradiated, 
the temperature of the visceral organs was 
markedly elevated despite normal and rectal 
temperature. Studies with relatively low power 
levels showed that the rise in brain temperature 
is not the primary cause of death when the ab- 
domen alone is irradiated, but that elevation of 
brain temperature is probably the primary cause 
of death when only the head is irradiated. Old- 
endorf,!* employing 12.5 centimeter microwaves, 
demonstrated that irradiation of the head of 
rabbits destroys brain tissue without apparent 
injury to the skin. 

The cause of death from abdominal irradiation 
is usually attributed to shock; in other words, 
the mechanism of death is not understood. It 
is postulated that tissues respond to heat de- 
naturation with an aseptic inflammatory reaction 
and are as a consequence prone to infection. This 
in turn may lead to peritonitis and shock. Boysen* 
studied whole body radiation in experimental 
animals using a 350 megacycles microwave gen- 
erator with a power output of five to 500 watts. 
He observed hyperemia, hemorrhage, and necro- 
sis in the bowels of irradiated animals and found 
the jejunum and ileum particularly susceptible 
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to microwave radiation. Hyperemia of the spleen 
and hemorrhage into the myocardium were also 
observed. In addition, bloodless diarrhea ensued 
in each instance. 

Although the precise temperature at which 
injurious effects are first noted has not been de- 
termined for all tissues, it is known that it varies 
for different tissues. It is well known that the 
testes undergo degenerative changes when main- 
tained for a considerable period of time at a 
temperature equal to that found in the abdominal 
cavity. Severe testicular damage has been pro- 
duced in animals by microwave irradiation. 
Studies of the effects of 12 centimeter micro- 
waves upon the téstes of adult rats have shown 
that a single 10 minute exposure caused testicular 
degeneration at a temperature of only 35° C 
measured in the central area of the gland.!! No 
evidence of any damage to the epidermis was 
found despite the pathologic changes which oc- 
curred in the interior of the gonads. 

Cataract production is a frequently reported 
microwave injury. Microwaves of about 10 centi- 
meters tend to produce maximum heating in 
tissue about one centimeter below the irradiated 
surface. Studies by Richardson, et al.,!4:'5 showed 
that rabbit eyes exposed for 15 minutes at a dis- 
tance of five centimeters from a 100 watt source 
of 12 centimeter microwaves developed lesions of 
the eye resembling cataracts in three to nine 
days after the exposure. A series of repeated ex- 
posures to a lower power level at the same fre- 
quency produced cataracts in from two to 42 
days. 

These cataracts varied from small posteri- 
or polar masses to almost complete involve- 
ment of the lens. The thermal coagulation of the 
protein in the cells of the lens is believed to be 
responsible for the formation of these lesions. 

It was found in studies carried out on rabbits 
irradiated with 12 centimeter microwaves that 
greater temperature increases occurred in tissue 
containing metal implants than in control tis- 
sues.!7 

It is believed that the microwave radiation 
is reflected back by the metal plate and that 
standing waves are set up in the tissues between 
the metal plate and the irradiated surface. The 
energies of the reflected wave is added to that of 
the original radiation so that a greater tempera- 
ture increase occurs. The effect of a metal im- 
plant depends on the depth of the implant and 
the wave length of the microwaves. This may 
have significance to people with metal bone im- 
plants, metal plate covering a cranial defect, or 
retained wire sutures in the body. Such people 
may be quite vulnerable to tissue damage from ex- 
posure to microwave irradiation in the region 
of the foreign body. 
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Injuries in Man 


Studies by Daily® and by Lipman and Cohn’ 
have shown no harmful effects of microwave ir- 
radiation to man. On the other hand, there are 
occasional reports of such injuries in the litera- 
ture. 

A case of bilateral cataracts in a 20 year old 
radar repairman was reported in 1952.71 A few 
months later, Hirsch and Parker! reported simi- 
lar lesions in a 32 year old technician who had 
operated a 100 watt microwave generator in 
the range of nine to 18 centimeters for 11 
months. This man was in the habit of placing his 
hands and head in the microwave antenna to 
determine whether the generator was operating. 
The lenticular opacities in this case resemble 
the nuclear type produced by microwaves in ex- 
perimental animals. There was, in addition to 
the lenticular opacities, a choroiditis of the left 
eye that may have resulted from the microwave 
exposure. 

McLaughlin,'? in 1957 reported a fatal case 
of accidental exposure to microwaves in a 42 year 
old white male. The validity of ascribing this 
fatality to microwaves has been vigorously pro- 
tested. It has been denied that any exposure oc- 
curred, and further, that the cause of death was 
an ordinary ruptured appendix accompanied by 
generalized peritonitis. At this time the Mc- 
Laughlin findings are neither accepted nor re- 
jected; the case is cited here chiefly to note that 
it is a matter of active controversy. 

Although no permanent injury has been re- 
ported from microwave exposure of people with 
metal implants in their bodies, reversible phy- 
siologic changes have been described by Rieke.17 
He reported a case of postinjury swelling in 
the hand of a 58 year old carpenter who had a 
stainless steel plate implanted in the proximal 
phalax of the left index finger for a compound 
fracture, and whose hand and finger were sup- 
ported by an aluminum splint. Following an un- 
eventful postoperative course, the patient re- 
turned to work some 22 days after the injury 
and noted the onset of swelling and pain in the 
left hand, which persisted and was unexplained 
in the next two weeks. He worked near a high 
frequency glue drying machine and it was later 
realized that he had been receiving unplanned 
diathermy owing to exposure to this radiation 
at work. The swelling and pain disappeared 
when he stayed away from the machine. The 
swelling and pain in this case may be explained 
on the basis of the heat induced in the steel plate 
and aluminum splint by absorption of the radia- 
tion energy. This phenomenon has been con- 
firmed by the animal experiments described 
earlier. 





Prevention of Injury 


The increasing use and increasing power of 
microwave equipment in the armed forces, in 
navigation, in communications, and in medicine, 
and the possibility that microwave radiation 
may produce biological injury indicate the 
wisdom of preventing inadvertent exposure to 
these radiations. People most liable to accidental 
exposure are those who operate or service high 
power radar equipment. The most obvious form 
of protection is to prevent people from entering 
radar beams. The radar beams should be pointed 
toward unoccupied areas when possible; metal 
screens may be used to shield out the radiation; 
lights may be installed to warn personnel that 
the radar set is on and to indicate the boundaries 
of the beam; people who work in the vicinity 
of radar equipment can be supplied with photo- 
graphic flash bulbs to warn them when they are 
exposed to intense microwave fields. Perhaps 
people with metal implants in their bodies should 
be excluded from work with such equipment. 

The potential hazards of microwave diathermy 
are considered by many to be much less than 
the hazards associated with radar equipment. 
The justification for this view is that the power 
output of the diathermy machines is so much 
smaller than that of radar equipment. This spe- 
cious argument disregards the fact that it is not 
the power output of the device that determines 
its hazard, but rather the amount of energy 
that it deposits in tissue. The physical and bio- 
logical situation in tissue irradiated by micro- 
waves to the extent that a temperature rise of 
3° C is produced is the same whether the radia- 
tion is delivered by a diathermy machine or a 
radar transmitter. A backward glance to the 
once fashionable use of radium salts and x-rays 
may not be out of place. 

In cases where microwave diathermy is con- 
sidered to be the treatment of choice, such vul- 
nerable organs as the testes and eyes can be pro- 
tected by close-fitting metallic screens. Extreme 
care should be exercised in the application of 
microwave diathermy to patients with metallic 
implants to prevent excessive heating and tissue 
damage. 


Treatment 


There is no suitable treatment once irreversi- 
ble damage has occurred. Shock resulting from 
prolonged local body irradiation should be treated 
by maintenance of blood pressure with a vaso- 
pressor, infusion of blood or fluid, and supportive 
therapy. Should respiratory embarrassment be 
found as the result of whole body irradiation, 
artificial respiration and oxygen should be ad- 
ministered, and a means for rapid cooling of the 
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body should be provided. There is as yet insuffi- 
cient clinical experience to prognosticate the 
course of this type of illness; therefore, any 
prognosis should be guarded in these patients 
until more is known about microwave radiation. 


Summary 

A brief account of the generation, applications, 
and the effects of microwave radiation is given. 
Evidences of the injurious effects from exposures 
to the microwave radiations in experimental 
animals as well as in human beings are briefly 
presented. Although no concrete evidence proves 
that injury or damage occurs as a result of casual 
association with this form of energy, it is well 
to point out to those concerned with the use of 
microwave energy the potential hazards of mi- 
crowave radiation so that the use of this form of 
energy will be accompanied by appropriate 
respect and precautions. 
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DRUG EVALUATION in 
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ore and more new drugs are being intro- 
M duced to the medical profession, and some 
of them promise to be useful in occupational 
medicine. Before they can be adopted for rou- 
tine use, however, we occupational physicians 
may have to determine whether they meet the 
special requirements of therapy for the work- 
ing patient. This may be done informally by 
trials in daily practice. Or it may be done 
systematically by a special study designed to 
test suitability of the drug under special condi- 
tions of a particular industry or to measure 
certain characteristics of the drug. In either 
case, because extraneous factors can influence 
patient response, we need reliable techniques 
for assessing the drug’s effects. Some techniques 
for this purpose are discussed in this report. 
Those of us who have an opportunity to con- 
duct systematic drug studies in an industrial 
setting have certain advantages not found in 
private practice. Probably the most important 
is an excellent opportunity for follow-up of pa- 
tients during and after treatment. In fact, in an 
industry of low turnover, it is usually possible to 
observe patients at frequent and regular inter- 
vals. A second advantage is that, sometimes, 
there are available for study more patients with 
certain disorders (for example, common cold, 
headache, dysmenorrhea) than there are in gen- 
eral practice. Third, we can see first-hand the 
effect of emotional stress in the office or factory 
environment, and can assess its role in drug 
response. On the other hand, we must remain 
aware of the limitations and ethical considera- 
tions inherent in studying drugs in workers. 
We usually need management and worker ap- 
proval before undertaking a study. Any treat- 
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ment to be evaluated must not infringe on the 
practice of the employee’s personal physician. 
Finally, the choice of drugs which we can study 
is limited by, and should naturally be confined 
to, the indications customarily treated in in- 
dustry. 

The following list shows the illnesses com- 
monly treated at a clothing factory where I 
serve as part-time physician: 

MOST COMMON 
ILLNESSES TREATED* 
Psychosomatic 4% 
Headache 6% 
G.I. 7% 
Orthopedics 8% 
Dermatologic 9% 
Injuries 11% 
E.E.N.T. 15% 
Respiratory 21% 
Other 19% 


*One-year survey at Louis Goldsmith, Inc., Philadelphia. 


This list of disorders, probably typical of those 
seen in a nonhazardous industry, suggests a 
variety of drugs suitable for study: 
analgetics stimulants 
cold “remedies” tranquilizers 
antihistamines vaccines 
antitussives topical antibiotics 
nutritional aids uterine relaxants 
anorexigenic drugs dermatological preparations 
antipruritic drugs 


The test drug may be a new one whose safety 
has been established, or it may be an old one 
which appears useful in a new indication or 
useful in combination with another drug. 
In any case, we should, of course, first become 
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thoroughly familiar with the drug’s probable 
actions and degree of safety — information 
available from the manufacturer of the drug. 


Problems in Evaluating Drugs 


The major difference between a clinical drug 
evaluation and an experiment in the physical 
sciences is that clinical findings are based upon 
the responses — often subjective responses — 
of patients. As such, some will be frightened, 
expectant, susceptible to suggestion, resistant 
to illness, trusting or suspicious of the doctor, 
worried about their family or job. Both the 
patient’s present environment and past experi- 
ence may affect his response; therefore, sorting 
out the factor which produced the observed 
effects may be difficult. Lest we be discouraged 
by the problem of evaluating treatment, we 
should remember that every doctor does this in 
his everyday practice. Part of the fascination 
of medicine comes from analyzing the physical 
and emotional factors which make the patient 
act as he does. To those of us who enjoy deal- 
ing with our patients as people, the evaluation 
of drugs will provide an interesting and reward- 
ing task. If acceptable technique is coupled with 
careful observation, the resulting data also will 
be helpful to our colleagues. 


Designing a Study 


The first step in designing a study is to decide 
what questions we want the experiment to 
answer.! We may want to determine the thera- 
peutic activity of the drug. We may want to do 
a controlled study comparing the recovery rate 
of patients receiving the drug to that of patients 
receiving no medication. Or we may want to 
compare the new drug with the standard drug 
used in the treatment of the illness. 

Studies are most likely to yield useful results 
if their objectives are modest, specific, and 
precisely stated. For example, a study might be 
more useful if it asks, ““Does the drug reduce the 
frequency of migraine headaches?” rather than, 
“Is the drug useful in treating headache?” 
Also, the criteria for rating the results should 
be specific. For instance, alleviation of a particu- 
lar symptom has more meaning to other physi- 
cians than the over-all clinical judgment, “much 
improved.” Finally, the indication being treated 
should be limited to the conditions in which the 
drug is expected to be most effective. If definite 
objectives, criteria, and indications are kept in 
mind when the study is designed and executed, 
haphazard accumulation of dissimilar data 
which defy summary or interpretation will be 
prevented. 

In selecting patients for the study, we must 
sometimes consider the effect upon the results 


of age, sex, social status, personality, and other 
factors in addition to the condition or illness 
being studied.2*> We try to avoid studying a 
group of patients so atypical as to invalidate any 
conclusions regarding the general usefulness of 
the drug. Generally speaking, the predictive 
value of the study is greatest if the patients are 
representative of the general population. 

Recording results is most difficult when evalu- 
ating drugs which produce a subjective response. 
The difficulty is that the most vital part of the 
study — the observation of results — is dele- 
gated to an untrained, sick, prejudiced, some- 
times uncooperative individual with no interest 
in the quality of the study. To make the best of 
the situation we can try to avoid the further 
hazard of asking the patient to report his re- 
actions to treatment several days after the ex- 
perience. Several schemes have been devised to 
reduce our dependence on the patient’s memory 
— daily report cards, telephone reports — but 
none of these methods are as reliable as seeing 
the patient each day. In this respect, when 
studying patients on the job, we in occupational 
medicine have a real advantage over the outside 
practitioner. 

Occasionally, a report of a preliminary study 
is criticized for failing to account for other 
variables affecting patient response. For in- 
stance, changes in the patient’s condition which 
we assume to be drug effects may actually result 
from spontaneous improvement, suggestibility 
of the patient, or extraneous environmental 
changes. Often the refinements needed to re- 
duce the effect of extraneous factors are imprac- 
tical in the situation in which the study is done. 
Admittedly, presently available techniques of 
drug evaluation are sometimes inadequate, but 
important advances in chemotherapy are being 
made despite our imperfect evaluation tech- 
niques. No doubt, the common-sense, clinical 
judgment, and interpretive skill of the investiga- 
tors using these techniques deserve much of the 
credit for these advances. However, the prelimi- 
nary report is justly criticized if it does not, at 
least, recognize the limitations inherent in the 
technique used. A preliminary study, though 
valuable, should not be interpreted as the defini- 
tive or final evaluation of the drug’s usefulness. 
Such evaluations must incorporate formal con- 
trols into the study design. 


Experimental Controls 


A control is a standard or base line for com- 
parison; therefore, all studies in which a com- 
parison is made have some sort of control. The 
clinician may be comparing the experimental 
drug to remedies he has previously used; some- 
times such historical controls are the only ones 
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feasible. However, we cannot be certain that 
the patients now taking a drug are comparable 
to former patients treated with older drugs, 
particularly when detailed records of the former 
treatment are not available. Therefore, the data 
are more convincing if the control and test 
groups are studied at the same time with the 
same thoroughness. Three techniques are sug- 
gested in the literature; each technique seeks 
to insure that the test group and control group 
are comparable and are treated alike in all 
respects except the drug being tested. 

First, if there are enough patients, random 
assignment to separate groups will insure that 
the test and control group are comparable. If 
chance is to assure balance, this technique de- 
mands a large number of patients and, there- 
fore, is expensive and time consuming. 

A second technique attempts to match the 
groups in respect to age, sex, education, eco- 
nomic and social class, type and severity of 
disease, over-all health, weight, or any other 
pertinent quality. The patients usually are 
divided into homogeneous groups according to 
characteristics known to influence their re- 
sponse; then the members of each group are 
assigned at random to the study or control group. 
For example, if age must be balanced, the pa- 
tients might be divided into those in their 30’s, 
those in their 40’s, and those in their 50’s. Then 
members of each age group would be given the 
test or control drug at random. The effect is to 
balance the control and test group in regard to 
factors known to affect response, leaving un- 
known factors to be balanced by chance. 

The third technique uses the patient as his 
own control. The patients are divided into two 
groups. One group receives the test drug for a 
period of time while the other receives the con- 
trol drug. Then the group receiving the test 
drug is switched to the control drug, and the 
group receiving the control drug is switched to 
the test drug. This is the surest technique be- 
cause the control and experimental subject are 
the same person; however, the technique can be 
used only when the patient’s illness is stable 
over the period required for the study. 

Thus, the control principle does not prevent 
the patient’s personality and environment from 
influencing his reaction to the drug. However, 
#t compensates for them by insuring that they 
exert equal influence in the control and test 
groups. 


The Double-Blind Technique 


The double-blind technique has received so 
much attention in recent years that mentioning 
it in connection with a drug study lends an aura 
of reliability to the data and authority to the 
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conclusions. Of course, the double-blind tech- 
nique does not insure infallibility, but it does 
eliminate the influence of the physician’s bias 
and the patient’s expectations. 

The double-blind technique requires that all 
drugs compared in the study be indistinguish- 
able to. both the physician and the patient. This 
is achieved by labeling the drugs with a code 
number (usually, by the manufacturer) so that 
their identity is revealed only after the experi- 
ment is complete and the data are recorded. 
Thus, the technique makes guarding against 
bias unnecessary in the observation and inter- 
pretation of results. Unfortunately, use of the 
double-blind technique is not always possible. It 
makes adjusting of dosage levels to the needs 
of the individual patient difficult. More im- 
portant, many drugs have unique actions or side 
effects which immediately reveal their identity 
to the physician and the experienced patient. 


The Placebo 

Within the past several years, several fasci- 
nating studies have revealed interesting facts re- 
garding the placebo. First, placebos are highly 
effective — approximately 35% effective ac- 
cording to Beecher.t Secondly, the placebo’s 
range of effectiveness is wide, not only giving 
relief in pain and hypotension, as might be ex- 
pected, but also producing changes in blood 
counts and sodium and other blood serum con- 
stituents (probably through action of the 
adrenal glands). Placebos can relieve severe as 
well as mild symptoms. For example, Beecher 
found that the placebo effect is greater in severe 
pain than mild pain.® Third, placebos may pro- 
duce side effects including nausea, drowsiness, 
dry mouth, dermatitis, sweating, eosinophilia, 
and tachycardia. Fourth, there is no evidence 
to support the belief that placebo reactors, as a 
group, are more prominent in one age group or 
sex than in another. 

Because about one-third of all patients will 
react to the capsule or syringe no matter what 
its contents, many patients selected for any 
study will be incompetent to judge an active 
drug from a blank. By administering a placebo 
to the control group, a rough estimate of the 
number of placebo reactors in the sample can 
be obtained and their inevitable exaggeration of 
the therapeutic effect and side effects can be 
assessed. 

However, the use of the placebo in drug 
studies is often barred for ethical reasons.® 
To make certain that each patient receives 
effective medication, studies in industry are 
often done by comparing the test drug to the 
proved drug currently considered most effective 
for the indication being tested. 





Use of Statistics for Analysis 


The statistical analysis of data in a study 
report sometimes imparts as much prestige to 
the study as the double-blind label.? As with 
the double-blind technique, statistics do not in- 
sure reliability of the conclusions reached, but 
if the study is otherwise properly designed and 
conducted, statistics are helpful in assessing the 
significance of the data.§ Statistical significance 
means the findings are unlikely to have been a 
result of chance. To put it another way, if the 
study were repeated using a very large series 
of patients from the same population as the 
original study, the conclusions rarely would be 
reversed by the new study. 


Example of A Drug Study Design 


Recently we evaluated a combination of drugs 
among workers in a clothing industry. Our pur- 
pose was to test the value of adding a tran- 
quilizing drug to the aspirin-phenacetin-caffeine 
(APC) combination usually prescribed for re- 
lief of mild and moderate pain. APC tablets 
identical in appearance and taste to the APC+ 
tranquilizer combination were supplied by the 
manufacturer. One hundred serially-numbered 
envelopes were prepared. Fifty numbers were 
randomly assigned to each drug by simply list- 
ing beside the envelope code numbers 100 num- 


DATE: 
NUMBER: 


NAME: 


bers taken in order from a random numbers 
book® as follows: 

Envelope 

Code Random 

Numbers Numbers Drug 

11 

12 56241 tranquilizer + APC 
13 48690 APC 

14 89633 tranquilizer + APC 
15 93877 tranquilizer + APC 
16 73949 tranquilizer + APC 
17 70860 APC 

18 13601 tranquilizer 

19 19044 APC 

20 20260 APC 

etc. etc. 

APC tablets then were assigned the envelope 
code numbers appearing beside the even random 
numbers, and APC + tranquilizer tablets were 
assigned the envelope code numbers appearing 
beside the odd random numbers, as shown in 
the right hand column above. The code thus de- 
veloped was placed in a sealed envelope until 
the experiment was completed so that neither 
we nor the patients knew the identity of the 
drug used. 

The envelopes of tablets were distributed in 
numerical order to patients complaining of pain 
which seemed likely to benefit from a tranquil- 

izer-analgesic combination. Pri- 
marily these patients had head- 
aches or myalgia in which an 





HOW DID YOU FEEL? 
Please complete & return 


AFTER TAKING PILL, | DESCRIBE PAIN RELIEF 
AFTER TAKING PILL dition to the medication, each 


emotional origin or emotional 
component seemed likely. In ad- 





patient received a card question- 


Better} Same | Worse |Complete|Partial] None naire (Figure 2) on which he 





a.m. 


[st pil] taken p.m. 


recorded the time each pill was 
taken, the degree of pain relief 





a 


2nd pill taken p.m. 


realized, and any mood altera- 
tion he experienced. The com- 





a.m. 


3rd pil] taken p.m. 


pleted card was returned the fol- 
lowing day, and the patient was 





a.m. 


4th pil] taken _ p. 

















further questioned regarding his 
reaction to the medication and 














(Please see reverse side) 
Describe your feeling after taking medicine: 
( ) Back to normal 
( ) Nervous 
( ) Relaxed 
( ) Depressed 


( ) Other: 


( ) More energy than usual 
( ) Able to work better 
( ) Sleepy 


( ) No change 





Figure | 


the answers recorded on a form 
prepared for the purpose (Fig- 
ure 1). 

After completion of the 100 
patient study, the code was brok- 
en and the case histories were 
analyzed. Within the limits of 
the study design, the results in- 
dicated no significant difference 
in analgesic or mood elevating 
properties of the two tablets. Al- 
though in this study this particu- 
lar tranquilizer-analgesic com- 
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bination seemed to offer no advantage over APC 
alone, it must be admitted that a more extensive 
study with a larger sample might have revealed 
some difference not demonstrated in this small 
sample. 
Summary 

The drugs and illnesses described in this ex- 
ample are typical of those which can be safely 
and profitably studied in industry. The example 
also illustrates several of the techniques for 
evaluating drugs which were described in the 
preceding text: the randomly-selected control 
group, comparison to a standard drug, the 
double-blind technique, and a typical method for 
recording results. Not illustrated in the study 
example but discussed in the text are three other 
types of control (historical controls, balanced 
control groups, and the patient as his own con- 


trol) and the use of the placebo and statistics 
in drug studies. 
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Nation’s Health Resources 


Secretary of Health, Education, and Welfare 
Arthur S. Flemming has sent to the Congress a 
draft bill to strengthen and augment Federal and 
Federal-State programs directed toward improve- 
ment of the nation’s health resources in the critical 
fields of professional health manpower and of facili- 
ties for patient care. 

The proposed legislation which is comprised of 
four titles would: (1) revise, consolidate, and im- 
prove the Hospital and Medical Facilities Construc- 
tion Grant Program, now authorized by Title VI of 
the Public Health Service Act; (2) amend Title 
VII of that Act to authorize a five year program 
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of construction grants for teaching facilities which 
would expand the training capacity of schools of 
medicine, dentistry, osteopathy, and public health; 
(3) authorize a _ five-year program of _proj- 
ect grants to schools of public health, and 
to those schools of nursing and engineering 
which provide post-baccalaureate training of public 
health nurses and engineers, to expand graduate 
public health training; and (4) authorize a five- 
year program of credit assistance in the construc- 
tion of group practice facilities, with the Federal 
Government guaranteeing payment of the debt serv- 
ice on obligations issued to finance such construction. 





The Use of 


Gammacorten (Dexamethasone) in 


Aeute Periarticular Rheumatism 


e HERMAN H. TILLIS, M.D. 
Chief of Arthritis Clinic 
United Hospitals of Newark 
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Newark, New Jersey 


heumatic diseases involving soft tissues are 
R the most prevalent causes of chronic illness 
in this country, ranking second only to mental 
illness in temporary and permanent disability. 
Indeed, both the acute and chronic types of soft 
tissue rheumatism are encountered by physi- 
cians in their everyday practice. It has been 
observed in all ages, from childhood to the very 
elderly. Acute cases may respond readily to 
treatment, but recurrences are frequent. Few 
of us escape an experience of this sort in the 
course of a lifetime. Almost every muscular and 
articular region of the body may be affected. The 
resulting symptoms vary in severity from a 
mild aching, which may be merely a nuisance, 
to a deeply disabling and violently painful ill- 
ness. 

Before the advent of corticosteroids, many 
chronic cases persisted for years and were ex- 
ceedingly resistant to the usual forms of treat- 
ment. Salicylates are inadequate for the more 
severe types of soft tissue rheumatism. Prior 
to the use of cortisone in 1949, treatment in- 
cluded heat, massage, steam cabinet baths, dia- 
thermy, counterirritant ointments locally, in- 
frared radiation, etc. 
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At a conference on steroids at the New York 
Academy of Sciences in December, 1958, Doctor 
Russell L. Cecil stated: “Doctor Hench made 
the point a year ago that the really big field for 
these corticosteroids is in acute conditions. And 
I too think we ought to put more emphasis on 
treatment with steroids in such acute rheumatic 
conditions as bursitis, fibrositis, myositis — 
all fairly prevalent muscular conditions that 
people get. I would like to make the point that 
not enough attention is being given to the use 
of these drugs in the prevalent, everyday garden 
variety of acute and subacute rheumatic condi- 
tions. These are much more common than rheu- 
matoid arthritis.” 

Rosenberg! reported that some patients had 
experienced outstanding improvement following 
the use of cortisone. Olson? reported beneficial 
effects in patients on hydrocortisone. We*:* found 
the newer corticoids to be useful in such dis- 
orders. 

In treating severe allergies with Gammacorten 
for an average period of 26 weeks, Parish® noted 
that, “Despite the fairly long duration of ad- 
ministration, none of the more serious side 
effects which are encountered occasionally dur- 
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TABLE I. 
AVERAGE DOSAGE SCHEDULE FOR GAMMACORTEN 


Duration 
of Therapy 8 A.M. Noon 4P.M. 8 P.M. 
0.75 mg. 
0.75 mg. 


1 to 2 days 0.75 mg 0.75 meg. 0.75 mg. 


2 to 3 days 0.75 mg. 0.75 mg 


Then 8 A.M 2 8 P.M. 


2 days 0.75 me .37 0.37 mg. 
3 days 0.37 me. .37 0.37 meg. 
7 days 0.37 mg. 0.37 mg. 


7 days 0.37 mg 


ing steroid hormone therapy were seen in this 
series.” * 

Acute periarticular inflammations often re- 
sult in time lost from work. If trauma is in- 
volved, they can pose serious disability problems 
over a protracted period. If the initial treatment 
is effective, the period of disability is dramati- 
cally shortened. Therefore, it was decided to 
study the effect of the newest corticosteroid, 
Gammacorten, in combination with buffered 
salicylates. 

Gammacorten is a glucocorticosteroid (dexa- 
methasone) which has six times the antirheu- 
matic activity of prednisolone® but with no 
significant sodium retention. Buffered salicy- 
lates, a combination of aspirin, aluminum gly- 
cinate, and magnesium carbonate, tend to eli- 
minate gastric intolerance to the salicylates.*:* 

A total of 54 patients suffering from bursitis, 
tenosynovitis, acute back strain, etc., were given 
short-term therapy with Gammacorten and buf- 
fered salicylates. 

Table I shows the average dosage schedule 
employed, one Gammacorten tablet being 0.75 
mg. Each tablet is scored; thus a half tablet can 
be given as the dosage is reduced gradually. 
The initial dosage is 0.75 mg. four times a day 
for two days. Then, depending on individual 
response, the dosage is reduced gradually every 
few days. 

It is imperative not to stop steroid therapy 
suddenly. Gradual tapering, as indicated in the 
above table, eliminates the need for adrenocorti- 
cotropic hormone ACTH — at the termina- 
tion of treatment. In such a short period of 
time and with the small doses of Gammacorten 
used, the adrenal cortical atrophy which usually 


TABLE II. 


RESULTS 
Number of 
Patients 


Indication Excellent Fair Poor 


Acute Bursitis --- 
Subacute Bursitis 

Chronic Bursitis 

Myositis 

Acute Back Strain 

Frozen Shoulder 

Neuritis 

Ep:condylitis 
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occurs in long-term therapy is not seen. Thus 
patients did not experience any withdrawal 
symptoms. This careful regulation of dosage has 
been proven eminently safe. We observed previ- 
ously that in dosages of three to five grams 
daily, buffered salicylates enhanced the anti- 
rheumatic effect of the steroid. This was especi- 
ally true with Gammacorten. 


Results 


The therapeutic resuits are tabulated in Table 
II below. Symptoms subsided rapidly, and relief 
of pain in one to two days was marked in most 
of the “excellent” results. Restriction of motion 
rapidly disappeared. Thus patients engaged in 
tasks requiring manual dexterity were able to 
return to their occupations more quickly with 
Gammacorten. 


Side Effects 


Under the following conditions: (1) short- 
term therapy, (2) the small doses of Gamma- 
corten used, and (3) the careful, gradual 
reduction of dosage, no side effects or Cush- 
ingoid syndromes were observed. No symptoms 
of acute adrenal hypocortisonism or steroid 
pseudorheumatism were encountered when treat- 
ment was terminated. Thus these patients are 
ideal candidates for steroid therapy. 


Summary 


The most common indications for Gamma- 
corten therapy are the acute rheumatic peri- 
articular disorders, such as myositis, bursitis, 
tenosynovitis, etc. The use of buffered salicylates 
along with Gammacorten seems to enhance the 
antirheumatic effect. In this series of 54 cases, 
the majority of the 42 “excellent” results ex- 
perienced relief of pain in one or two days. 
This plan of treatment shortened the period of 
disability from work. 

Patients who Had not responded to previous 
varied treatments, including salicylates, local 
block, and physical therapy, obtained relief with 
Gammacorten. 
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Presented at the McIntyre Research Foundation Conference on Sili- 
cosis and other Industrial Pulmonary Diseases, January 25-27, 1960, 
Toronto, Canada, This is the first of three installments. 


Ithough silicosis remains a contentious sub- 

ject, no assertion about this disease elicits 
greater general agreement than that an adequate 
theory of its pathogenesis remains extant. The 
biological action of the main industrially im- 
portant siliceous dusts is well documented, but 
several mysteries defy explanation. Some of the 
apparent nescience about the causation of sili- 
cosis may be due to lack of appreciation of the 
available information which is widely dispersed 
in technical journals. Collation and critical analy- 
sis of recorded data may, therefore, serve a 
useful purpose. To this review interpretations 
based on personal experiences will be added. 

An extraordinary number of attempted ex- 
planations of silicosis have been advanced. Sev- 
eral of these have so little relationship to well 
established facts as to merit no more than 
cursory mention. In Tables I to IV, 50 theories 
have been grouped under the four themes: ex- 
ploratory, chemical, physical, and biological. 

The diversification of these theories reflects 
the perspective of their authors, who range 
from pathologists, chemists, biologists, and 
engineers to armchair philosophers. These per- 
spectives have been influenced also by the width 
of the spectrum of siliceous compounds (over 
500 varieties), and the even greater array of 
minerals (over 3,000) with which siliceous min- 
erals may be associated. No single authority 
commands first-hand information about all these 
factors. Many authors are seemingly acquainted 
with mere fragments of information. Among the 
over 7,000 published contributions on dust dis- 
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eases occur both wheat and chaff. In some areas 
our knowledge remains sadly deficient. Conse- 
quently, though most of the manifestations of 
silicosis can be accounted for, it remains difficult 
to formulate an all embracive theory. No single 
published explanation is conclusive, but most 
modern theories contain some or other element 
worthy of further consideration. 


Exploratory Concepts 


The ambition to formulate theories is as old 
as human logic. Pneumoconiotic lesions have 
been found in Egyptian mummies, which is not 
at all surprising when one visualizes what dusty 
labor the building of the pyramids entailed. 
Some day a hieroglyphic account of silicosis may 
be discovered on some ancient papyrus or petro- 
glyph. Even Stone Age man, shaping flints in 
small caves, may have exposed himself to the 
risk of contracting minor grades of silicosis, 
as happened many centuries later to the flint 
knappers. Fleeting references to occupational 
chest ailments, attributed to polluted air, are 
scattered through Greek and Roman manu- 
scripts from the days of Aristotle onward. It 
is possible that interest in this group of diseases 
did not originally command sympathetic empha- 
sis since mining and rock breaking were hazard- 
ous tasks reserved for slaves, prisoners, and 
condemned men. The first lucid references to 
these diseases occur in the writings of Agricola 
(1556), Paracelsus (1567), and other less well 
known 16th and 17th century physicians. Among 
these reports, the book of Diemerbroeck (1672) 


Industrial Medicine and Surgery 





TABLE I. 
EXPLORATORY CONCEPTS OF SILICOSIS 
Theory Author Year 


Polluted Air Aristotle 300 B.C. 
Dust Agricola 1556 
Mining Paracelsus 1567 
Rock Breaking Diemerbroeck 1672 
Dusty Trades Ramazzini 1700 
Miner’s Phthisis Miscellaneous 18th Century 
Inhaled Particulates Pearson 1813 
Melanosis Laennec 1819 
Silica Thackrah 1831 
Endogenous Pigment Virchow 1847 
Silica Dust Zenker 1866 


is outstanding in that the first accurate descrip- 
tion of silicotic lungs, with demonstration of 
their mineral content, occurs here. Ramazzini 
(1700) further prospered the understanding of 
silicosis by noting its occurrence not only in 
miners but also in other industrial workers. 

During the greater part of the 18th century 
the relationship of silicosis to tuberculosis be- 
came apparent. Soon the two diseases were con- 
fused, and many cases of silicosis were diag- 
nosed as variants of tuberculous phthisis. After 
the discovery of the Koch’s bacillus with 
sequential acceptance of the concept of trans- 
mission of tuberculosis by bacillus-laden fomites, 
it was natural that the concept “miner’s phthi- 
sis” should have arisen. There were no means 
to refute that infection with tubercle bacilli was 
the principal factor in the development of every 
silicotic lesion as long as the majority of sili- 
cotics continued to die of overt pulmonary tuber- 
culosis. 

Understanding of silicosis made slow progress 
during the 19th century, but it is worth noting 
that Pearson (1813) had focussed attention on 
the role of particulate matter in the genesis of 
this disease. Then there was some backsliding. 
It is salutory to note that no less famous a 
physician than Laennec (1819) was completely 
misled by the carbonaceous pigmentation of the 
silicotic lung and interpreted the condition as 
an exaggerated melanosis. To the astute 
Thackrah (1831) goes the credit for first identi- 


TABLE II. 
SILICOSIS 
CHEMICAL CONCEPTS 


Theory Author Year 


Chemical Interaction With 

Tissue Aldridge 1892 
Silicie Acid Haldane 1914 
Solubility Mellor 1918 
Colloida! Silica Gye 1922 
Amorphous Surface Layer Carleton 1924 
Uncombined Silica Gardner 1926 
Sericite Jones 1933 
Trapped CO:2 Edge 19384 
Alkalinity Briscoe 1937 
Acidity Holzapfel 1942 
Unsaturated Valencies Weyl 1950 
Polymeric Silica Holt 1956 
Mineral Shifts Schepers 1960 
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TABLE III. 
SILICOSIS 

PHYSICAL CONCEPTS 

Theory Author 


Angularity Zenker 
Fresh Fracturing Heffernan 
Piezo-electric Forces Velicogna 
Negative Charge Hounam 
Crystallinity King 
Critical Particle Size King 
Submicron Particles Jitten 
Critical Surface Area Dworski 
Surface Adsorption ller 
Protein Adsorption Schepers 
Electrophoretic Mobility Schepers 
Heat of Wetting Schepers 


fying silica with the occupational disease of 
miners, though it remained for Zenker (1866) 
to suggest the nomenclature of “silicosis.” 
Meanwhile, one of the greatest pathologists, 
Virchow (1847), was completely fooled by the 
evidence available to him. His interpretation of 
silicosis as a manifestation of endogenous pul- 
monary pigmentation is, of course, completely 
erroneous. However, like so many other fallacies, 
this concept included an element of truth. To- 
day it is becoming more and more evident that 
intrinsic rearrangement of pulmonary mineral 
components, no matter whether endogenous or 
exogenous, also is a factor in silicosis. 


Chemical Theories 


The chemical nature of silicosis appears to 
have been suggested first by Aldridge (1892). 
The mystery of the matter is that this concept 
was not popularized sooner, since siliceous dusts 
are all chemical compounds and the body tissues 
are composed of organic chemicals. 

The solubilization of quartz to form silicic 
acid attracted the attention of Haldane (1914) 
and Mellor (1918) and initiated 40 years of 
theorization around the roll of silicic acid in 
the genesis of silicotic tissue. This information 
fitted in well with Haldane’s discovery of the 
antidotal action of certain dusts, an observation 


TABLE IV. 
SILICOSIS 
BIOLOGICAL CONCEPTS 


Theory Author Year 


Watkins-Pitchford 1914 
Mavrogordato 1922 
Policard 1933 
Fibroblast Proliferation Wolbach 1933 
Lymphatic Strachan 1934 
Phospholipid Fallon 1937 
Silica Shock Modell 1941 
Ischemia Cole 1948 
Protein Denaturation Jager 1950 
Collagenosis Gough 1952 
Hypersensitivity Scheel 1954 
Auto-immunity Vigliani 1956 
Enzyme Destruction King 1957 
Polysaccharide-Poly- 

saccharase Imbalance Holt 1959 
Necrobiogenic Schepers 1960 


Tuberculogenic 
Phagocytosis 
Solubilization In Vivo 
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which seemed readily explicable in terms of 
chemistry. 

Silica solubility is an immensely interesting 
and tremendously important industrial factor. 
The chemistry of silicic acid occupies volumes. 
Expressed in its simplest form, however, meta- 
silicic acid and orthosilicic acid (Figure 1) are 
realities, although there is some evidence that 
in their formation the coordination number of 
silica has to be increased transiently from four 
to six, especially in alkaline solutions (Weyl). 

The solubility theory gathered considerable 
impetus from the demonstration by Gye and 
Purdy (1922) that injected colloidal silica can 
induce hepatic necrosis in mice. This strongly 
suggested that colloidal silicic may be liberated 
from inhaled silica particles brought into con- 
tact with tissue fluids. In this way the silicic 
acid was presumed capable of directly poisoning 
the cellular structures of the lung. The work of 
Kettle (1926) also contributed magnificently to 
this theory. By implanting a silica filled collodion 
bag in the flank of a rabbit, an inflammatory 
reaction was provoked. Such a response did not 
follow when the collodion sac contained no silica. 
This appeared to prove rather conclusively that 
a soluble form of silica, which had _ trans- 
permeated the collodion membrane, is pathogenic 
for living tissues. Kettle also demonstrated that 
quartz particles, which had been coated by iron 
oxide, were incapable of exciting tissue reac- 
tions similar to those induced by uncoated silica. 
This was interpreted as signifying that desolu- 
bilization of silica by the ferric oxide had pre- 
vented the development of the silicotic reaction. 
Further support along these lines came with 
the discovery by Denny, Robson and Irwin 
(1934) that the pathogenic action of quartz 
dust can be completely suppressed by coating 
the particles with aluminum monohydrate. They 
showed a rather precise correlation between the 
reduced solubility of the aluminum coated quartz 
particles and the inhibition of silicosis (Table 
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V). This generated interest in correlation 
studies between the solubility of mineral dusts 
and their pathogenicity. Briscoe, et al. (1936) 
demonstrated that asbestos, flint, and quartz, 
which are highly injurious to the lungs, also 
are appreciably more soluble in water than are 
relatively inert substances such as feldspar, 
sericite or kaolin. Results of a similar nature 
were produced by King and Belt (1938). It 
seemed particularly significant that these more 
soluble siliceous compounds are more pathogenic 
than those which are less soluble. 

As with much else, beauty is in the eye of the 
beholder. The solubility theory crumbles in many 
respects as soon as it is critically analyzed. 
Thus, it may be noted that much of the solubili- 
zation work was done at 100° C. in the petrog- 
rapher’s laboratory. The results thus obtained 
were, perhaps, compared with too great alacrity 
with the biological actions of the corresponding 
minerals. Solubility at body temperature in 
fluids more closely similar to body fluids would 
seem more appropriate. 

Determined in this manner, silica solubility 
does show certain correlations with pathogen- 
icity. Thus, Schepers (1960) in a recently com- 
pleted survey of 14 varieties of particulate silica 
reveals a well defined relationship between the 
solubility in distilled water at 37° C. over a 
period of 48 hours and the biological potency 
of these dusts (Figure 2). This does not, how- 
ever, prove that solubility is the causal factor. 
There is evidence even to the contrary. Thus, 
sandstone is poorly soluble yet highly fibrogenic. 
Gardner (1925) also showed that when injected 
intravenously or intracardially in experimental 
animals silicic acid appears to exert no harmful 
action. The range and significance of solubility 
has been extensively explored by King and co- 
workers (1956). Most recently it has been shown 
that the presence of silicic acid (10-20 y/cec) in 
tissue cultures has no influence on the growth 
of lung and spleen cells (Knake, et al., 1959). 


TABLE V. 
INFLUENCE OF ALUMINUM ON SOLUBILITY OF SILICA 


Si0e Dissolved 
20 hrs/37° C 
Relative 
Side Source Pathogenicity Without Al. With Al. 
1 gm —325 Mesh % ppm ppm 


McIntyre 80 
Montreal 40 
Kolar 20 
Rand 100 
Chert 50 
Flint 100 3.4 
Asbestos 100 0.8 
Serpentine i 0.9 
Tale 0 ; 1.0 
Sericite 0 ‘ 0.9 
Kaolin 0 5.2 0.7 
Gran‘te 30 5.4-7. 0.7-1.0 


tw 
~ 


1.9 
0.5 
1.8 
1.8 
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After Denny, Robson and Irwin, 1937. 
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Light has recently been shed on the meaning 
of the solubility of silica. By meticulous studies, 
Nagelschmidt, Gordon and Griffin (1952), Holt 
and Osborne (1953), Jager (1953), Scheel 
(1958, 1954, 1955) and Lucas (1958) have 
proved that when particulate quartz is steeped 
in watery solutions a highly soluble outer layer 
is dissolved off. Therefore, very little solubiliza- 
tion takes. These discoveries relate to Carleton’s 
(1954) suggestion that the quartz crystal is 
covered by an amorphous silica layer and that 
this is the source of the pathogenicity. Carleton’s 
suggestion is related to the demonstration of this 
disturbed surface layer by electron diffrac- 
trometry. Gibb (1953) found that it varied in 
depth from 30 to 60 millimicrons. Dempster and 
Ritchie (1953) had previously suggested that 
the thickness of this layer may range to 150 
millimicrons and had showed that it can be 
etched off by hydrofluoric acid. The residual 
quartz crystal, which will yield no further silicic 
acid, has lost none of its fibrogenicity. This 
leaves intact the suggestion there there is an 
amorphous layer which is soluble but indicates 
that it may be the nonsoluble part of the quartz 
crystal which injures tissues. According to Iler 
(1955), the solubility of micronized quartz can 
be directly calculated in terms of the formula 
Ln Sr = 2EV 


S r 
(ergs/Cm?) ; S, the solubility of large particles; 
Sr, the solubility of small particles of radius r; 
V, the molar volume (cc), R, the gas constant 
(8.31 x 10° erg/mole/degree) and T, the ab- 


in which E is the surface energy 


July, 1960 


PARTICULATE QUARTZ 





THEORETICAL SOLUBILITY 
OF 
SUBMICRON PARTICLES 


° 


SOLUBILITY, % 
2 


| l | ase | 
5 50 100 500 1000 


PARTICLE SIZE, pu 








Figure 3 


solute temperature. The resultant calculation 
has been expressed in the graph of Figure 3. 
If the sclubility of quartz governed entirely its 
pathogenicity, there should be a precise correla- 
tion between the degree of micronization of 
quartz particles and their biological action. 
Critical studies to prove this point with respect 
to quartz dust yet requires to be done, There 
is, however, supporting information from studies 
with amorphous silica. In terms of the foregoing 
formula, V is 29cc and E probably 133 ergs/cm?. 
This enables calculation of solubility/particle 
size ratios as represented in Figure 4. Available 
personal studies of 19 varieties of amorphous 
silica of different particle size shows that the 
theoretical calculation is entirely valid. This 
lends credence to the view that solubility is a 
function of particle size for silica, no matter 
whether of the amorphous or crystalline variety. 

Gardner’s extensive experimental studies on 
silicosis brought to light that the pathogenic 
compounds of silicon are mostly crystalline and 
generally occurred as uncombined silicon dioxide. 
This strongly influenced the views of experts in 
this field and gave rise to the concept that sili- 
cosis can only arise if the offending silica is 
crystalline. It has been established, however, 
that although it is generally true that free 
crystalline silica is more pathogenic than silicate 
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compounds, the reverse holds true for certain 
varieties. Thus, amosite (ferrous magnesium 
aluminum silicate) tremolite (calcium magnes- 
ium fluorosilicate) and crysotile (hydrous mag- 
nesium silicate) are classical examples of com- 
bined silica which are highly injurious to pul- 
monary tissue. Opal and vitreous silica again 
are noncrystalline yet definitely pathogenic. 
Most of the synthetic submicron silicas are 
amorphous though uncombined. Some are inert, 
some fibrogenic, and some toxic. 

Since the solubilization of quartz appeared 
not to be a flawless theory of the causation of 
silicosis, further speculation about pathogenic 
chemical factors were in order. The introduction 
of Jones’ (1933) sericite theory caused a flurry 
of excitement. The sericite theory was intro- 
duced in an attempt to account for the low inci- 
dence of silicosis in the Kolar gold field as com- 
pared with the calamitous prevalence of this 
disease in the South African and Australian 
gold mines. Since quartz was present in equally 
high concentrations in the first two rock systems, 
while the sericite concentration was low in the 
Kolar field, but high in the South African and 
Australian quartzite beds, sericite appeared to 
be the common denominator. Its potential role 
in silicosis was further implied by the demon- 
stration of sericite in silicotic tissue and the 
knowledge that sericite bonds together quartz 
crystals. 

The intrinsic pathogenicity of sericite was 
promptly disproved by Policard (1933), King 
and Irwin (1934), Lemon and Higgins (1935) 
and Fallon and Banting (1935) who failed to 
produce a significant pneumoconiotic reaction in 
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experimental animals which had received seri- 
cite by antratracheal injection. Moreover, it 
had already been clearly established that classi- 
cal silicosis could be induced in experimental 
animals through the inhalation of pure quartz 
dust. We know, too, that the discrepancy between 
the biological effect of Kolar quartzite and Rand 
quartzite does not depend on the enhanced seri- 
cite in the latter, but is due to the high aluminum 
content of the former (Ffrench, 1955). 

A year after the sericite theory was formu- 
lated, Edge (1934) proposed an interesting ex- 
planation for silicosis. It has long been known 
that even the purest quartz contains several 
nonsiliceous ingredients. One of these is liquid 
carbon dioxide. Edge suggested that when quartz 
particles dissolve in pulmonary tissue, the car- 
bon dioxide microinclusions may explode with 
a disruptive force about half a ton per square 
inch. This is an impressive thought. It is as 
difficult to prove this theory as to disprove it. 
Perhaps, the fact that some of the synthetic 
submicron amorphous silica dusts are highly 
pathogenic, although entirely free from carbon 
dioxide impurities, is sufficient contrary evi- 
dence. It is also known today that quartz may 
contain other impurities such as mercury and, 
quite inexplicably, mineral oil. 
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Another variant of the impurity theory was 
suggested by Briscoe (1936), who noted that 
most pathogenic rocks are alkaline. This postu- 
late was fortified by adverse experiences with 
alkaline siliceous scouring powders and the 
harmful effects of soda ash when added to s 
ous ceramic ingredients. This observation of 
Briscoe together with subsequently garnered 
data brought to light that the in vitro solubility 
of quartz is decisively influenced by the pH of 
the solution (Denny, Robson and Irwin, 1937). 
A similar principle applies for amorphous silica. 
There also is a correlation between solubility 
and the hydrogen ion concentration of the silica 
suspension at the end of 48 hours at room 
temperature. This was confirmed by a recent 
survey (Schepers, 1960) of the properties of 
amorphous silica. Examples were available with 
a pH range of 2 to 11. Those silicas with the 
lowest pH (Figure 5) were least soluble, 
whereas solubility increased sharply as the pH 
rose. 

An almost diametrically opposite theory of 
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the silicogenic action of quartz was suggested 
by Holzapfel (1942, 1949), who was much more 
impressed by the possibility that the acidity 
of silicic acid is a potential factor in pathogene- 
sis. According to Holzapfel, the acidic nature of 
silicic acid is necessary to enable the participa- 
tion of Si(OH), in base exchange and ester 
saponification in tissues. In this connection it 
may be of relevance to mention that the addition 
to quartz dust of either potassium carbonate 
(Schepers, 1955) or of gypsum (Schepers, Dur- 
kan, and Delahant, 1955) elevates the pH and 
effectively nullifies the pathogenic action of the 
silica. The hydrogen ion concentration, there- 
fore, specifically influences the pathogenicity of 
several types of silica. In Figure 6 an inverse 
correlation between pH and pathogenicity is 
demonstrable for 15 varieties of silica (Schepers, 
1960). 

Two further chemical theories have appeared 
during recent years. The first is a hybrid be- 
tween chemical and physical categories. Weyl 
(1950, 1951) suggested that quartz may be 
pathogenic because of unsatisfied oxygen and 
silicon valencies. This postulate is one variant 
of the theory of Haber (1914), that atoms form- 
ing the superficial layer of a particle can be only 
partly satisfied internally, leaving residual 
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superficial valencies externally. The inherent 
forces involved in the adsorption of foreign 
atoms or molecules onto the surfaces of such 
particles may be expressed in terms of the fol- 
lowing equation: 


P P 
x/m ab b 


(P vapor pressure of adsorbate, x/m = 
amount of adsorbate per gram of adsorbent, 
a = constant, b proportional to the maximum 
number of adsorbate molecules, which can be 
accommodated per unit area). 

The unsatisfied valency theory can be sum- 
marized diagrammatically (Figure 7). In terms 
of Haber’s law, the positively charged silicon 
valencies are likely to hydrate while the nega- 
tively charged monoxide valencies will tend to 
capture additional oxygen. Weyl, however, postu- 
lates that the surface of the quartz particle is 
repolarized in such a manner that the O, ions 
are at the surface, while the Sit ions are 
sheltered in deeper layers. In the diagram it 
has also been suggested that the Si+ and O 
valencies may be satisfied by linkages with the 
polypeptide chains of living proteins. 

The further chemical theory which gained 
considerable attention recently is a polymeric 
silica concept proposed by Holt (1957). The 
capacity of dissolved silica to lead to the forma- 
tion of polysilicic chains of undelimited com- 
plexity is well known in vitro observation (Fig- 
ure 8). Holt suggests that, whereas orthosilicic 
acid may be incapable of provoking silicotic 
fibrosis, though it may induce simple silica pro- 
teinate compounds, the side union of series of 
silicic acid molecules will facilitate locking to- 
gether of protein molecules. By postulating that 
the reaction between the silicic acid and the pro- 
tein can occur at multiple points, parallel bind- 
ing of the protein molecules may be effected. 
Holt supposes that silicic acid may accumulate 
in tissues after prolonged residence of quartz 
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particles. Ultimately, the concentration becomes 
sufficient to form polymeric chains. This concept 
takes cognizance of the apparent latent period 
in the development of silicosis. Among the 
chemical theories, Holt’s proposal is outstanding 
in that it reconciles a number of observed bio- 
logical phenomena. It is, however, not yet ade- 
quate as an explanation for silicosis. Thus, it 
does not explain how silica proteinate becomes 
collagen. Second, it presupposes that quartz 
particles, once deposited in the lungs, remain in 
one fixed location. This they seldom do. Third, 
the polymeric concept would be fortified were 
it possible to demonstrate the presence of un- 
usual quantities of polymeric silica in presili- 
cotic or even in silicotic pulmonary tissue. Such 
a demonstration is lacking. Sakabe et al., (1956) 
suggested that this may occur, but a subsequent 
publication by Wheatly (1957) negates this. 
Moreover, it is already well documented that 
dissolved silica is eliminated from the body via 
the urinary and alimentary tracts almost as 
fast as it is released in the lungs. Finally, when 
silica particles become imbedded in tissues, there 
is an immediate and violent local response 
which precedes any possible formation of poly- 
silicic acid. 

The final chemical notion may be entertained 
at this point. If the actual combination of SiO, 
or of Si(OH), with tissue is the essential feature 
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in silicosis, it is necessary to consider all the 
substances in the lung with which the silica can 
combine. The biochemical reactions with organic 
compounds will be considered in connection with 
biological theories. It may be pertinent, how- 
ever, to point out under the heading of chemical 
theories, that the lung is the repository of a 
large number of mineral elements of both ex- 
trinsic and intrinsic origin. The relative con- 
centrations of elements change with age (Fig- 
ures 9 and 10). Systematic analyses for these 
elements in experimental and clinical subjects 
has brought to light that extensive shifts in the 
concentrations of various elements occur on ex- 
posure of the animal or person to quartz dusts 
(Schepers, 1960). Some increase, some decrease. 
In some instances it may be possible that chemi- 
cal combinations occur causing the retention of 
selected elements. The loss of certain elements 
from the lung tissue may be equally relevant. 
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TRAUMA and VASCULAR DISEASES 
ARISING from COLD INJURY 


—Evaluation of Aggravation, Acceleration, 


Exacerbation, and Causal Relation 
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he majority of the diseases of circulation in- 

volve prolonged disability and care. In many 
cases there is loss of limb, and in a few, total 
permanent disability; particularly in the elderly 
where rehabilitation for prosthesis usually is of 
little avail. 

An example of importance is that group of 
patients who are exposed to low environmental 
temperatures as the cause of unemployment. 
Within this syndrome we place many vascular 
disorders and call them all ‘“‘cold-injured dis- 
abilities.” This group includes the syndromes 
of trench foot, immersion foot, foxhole foot, 
frostbite, pernio, chilblain, and now the new 
high altitude frostbite with its associated gan- 
grene of both hands following 30 second ex- 
posures. Others in this group are the cold sensi- 
tivities, Raynaud’s phenomenon in Raynaud’s 
syndrome, cutis marmorata, and cold allergies. 

A study was made to evaluate the responsi- 
bility that industry feels for workers exposed 
to cold, and compared with the incidences noted 
during wartime, where maximum protection 
was not available. Letters were sent to medical 
directors of a number of prominent corporations 
whose workers are exposed to cold, and follow- 
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ing are some of the responses. Those in charge 
of the Greenland contractors, a group of inde- 
pendent contractors operating near Thule, 
Greenland, reported the following findings: They 
dealt with as many as 1,200 construction em- 
ployees each season and there were no cases 
reported of frostbite, frozen extremities, or 
gangrene. 

Another report was an observation for two 
and one-half years of an electric company which 
had to maintain the Dew Line and the White 
Alice operations in Alaska and Northern Canada. 
During this period there was an average of 
2,500 employees. Over this entire period they 
reported only one case of a peripheral vascular 
disease; this resulted from a plane crash and 
the pilot was exposed to low temperature for 
approximately 40 hours; this resulted in ampu- 
tation of toes and fingers plus nose damage. 

In the five year study of the maintenance 
workers on the outdoor electric poles throughout 
the New York area and in temperate climate, 
there was but one case of a direct injury to an 
ankle precipitating an arterial occlusion. This 
case responded well to a sympathectomy. 

A leading telephone and telegraph company 


Industrial Medicine and Surgery 





advised us regarding their personnel in the 
frozen northern countries, those on the Dew 
Line, and those engaged in out of the country 
activities for Western Electric. They reported 
two cases of cold-injured extremities of en- 
gineers exposed to extreme cold after a forced 
landing in a plane accident with no residual 
complications from cold-injured exposure. 

In the military, there were numerous prob- 
lems of frostbite and immersion foot during 
World War II. One of us observed and treated 
some 1,500 cases of trench foot. 

Dr. Henry Bakst reported to us that while 
stationed at a Naval base in Newfoundland, dur- 
ing World War II, he had numerous instances of 
vascular disorders from cold because of the 
frequency of ship sinkings in this area during 
the early part of the war and as a by-product 
of the climate itself. In civilian life he reported 
but one case, in which the person was exposed 
to temperature of 24° below zero for 36 hours 
with subsequent loss of many digits. 

The Metropolitan Life Insurance Company 
was kind enough to supply us with statistics of 
cold injuries of civilian groups in Illinois and 
Wisconsin. The Annual Report on Compensable 
Work Injuries in 1957 in Illinois, showed but 
20 injuries due to cold weather. The industries 
in which the injured were engaged were manu- 
facturing, two cases; wholesale trade, two cases; 
retail trade, seven cases; transportation and 
other utilities, five cases; and services, four 
cases. 

Another report, entitled Diseases of Occupa- 
tions and Other Non-Accidental Injury Cases, 
published by the Industrial Commission of Wis- 
consin, 1954, shows five disability cases assigned 
to freezing: one carpenter, one factory worker, 
and three in other occupations. 

Statistics concerning cold injuries in the Army 
are shown in the monthly report Health of the 
Army published by the Office of the Surgeon 
General, United States Army. Comments made 
in January, 1958, are as follows: “The incidence 
rate for cold injuries occurring in peacetime 
occur almost exclusively during maneuvers. 
They decreased in the United States from 2.0 
per 1,000 in December (the highest rate since 
February, 1955) to 0.2 in January, 1958. The 
overseas rate increased from 0.6 per 1,000 in 
December, 1957, to 2.1 in January, 1958, pri- 
marily due to the number of cases reported from 
Korea. The incidence rate in Korea increased 
from 2.2 in December, 1957, to 12.7 in January, 
1958, (this was the highest rate for that area 
since February, 1952, which was a war year).” 

Thus, we see that the incidence of cold-injured 
extremities is low in those industries today that 
share and assume the increasing responsibility 
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for the protection and the care of the injured 
worker, as compared to that of the military. And 
during wartime and maneuvers the incidence 
increases six fold or greater. We have seen this 
syndrome of cold-injured extremity in civilian 
life in electric linemen, jet pilots, refrigeracor 
repairmen in contact with freon; butchers ex- 
posed to freezing compartments, and outdoor 
employees such as gasoline attendants, traffic 
policemen, seamen, truck drivers, and laborers 
with prolonged exposure to cold. 

The following syndromes we have classified 
as cold-injured extremity: (1) Frostbite ordi- 
narily is a condition resulting from prolonged 
exposure to freezing or below freezing tempera- 
tures. Aside from the cold, duration of exposure 
and wind velocity also determine the severity 
of the frostbite. Other factors are individual 
susceptibility to cold, such as poor state of 
nutrition and old age with pre-existing asympto- 
matic impaired arterial circulation. (2) Immer- 
sion foot is exposure to dampness and cold, while 
trench foot is exposure to cold and dampness as 
well as fear of death. In both instances, im- 
mobility of the limb is present. (3) High alti- 
tude frostbite results in extreme damage with 
gangrene of the extremities, particularly of 
the hand owing to exposure to the cold at high 
altitudes. The degree of cold exposure varies 
from minus 40° to minus 61.6° F. The exposure 
is usually only a few minutes at the maximum 
and rarely involves parts of the body other than 
the hands as these pilots are usually well pro- 
tected. (4) Chilblain or pernio is another clini- 
cal entity resulting from cold injury character- 
ized by blotchy changes in the skin and cutis 
marmorata (marble skin); this is associated 
with itching, burning, erythema, rarely blebs 
in the late stages, and more rarely chronic 
ulceration of the skin; it is rare in the United 
States. In England, we could not help but notice 
the ruddy complexions of the women’s cheeks 
and the blotchy mottlings of their legs. This 
has been attributed to the absence of central 
heating or heaters in public vehicles. The main 
factor in production of acute chilblains is ex- 
posure of the limb to cold and dampness; this, 
followed by sudden warmth such as placing the 
cold feet on a radiator or over a hot stove or 
near a fireplace, produces a sequence of events 
characterized by severe spasm with pain, then 
injury to the cutaneous vessels, producing a 
toxic erythema and finally permanent mottling. 
Only certain susceptible individuals react to 
such situations and they usually are young 
women at pubert; those in ill health, debilita- 
tion, or who live sedentary existences. 

In all vasospastie conditions following ex- 
posure to cold the intensity depends upon the 
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exposure and the individual’s susceptibility. In 
all the syndromes of cold injury, there are es- 
sentially no pathologic differences. 

Trench foot of World War I is identical with 
immersion foot and shelter foot of World War 
II. Shelter foot was caused by spending evenings 
in cold air raid shelters while immersion foot 
was found in survivors of shipwrecks who were 
compelled to sit crowded in rafts for many hours 
with wet feet, dependent and immobile. Immer- 
sion foot was complicated by malnutrition and 
lowered general vitality. It must be borne in 
mind that in trench foot or foxhole foot, these 
patients, while exposed to cold, were also under 
shellfire with fear of death introducing a 
sympathomimetic component. 

Frostbite, another syndrome of the cold-in- 
jured extremity, is a painful swelling caused 
by prolonged chilling in a confined position; this 
may or may not be associated with physical 
exhaustion. 

When feet are removed from the cold, they 
are first swollen, waxy-white in color, and then 
woody and numb with anesthesia. 


Prognosis, Disability and Causal Relation 


Cold-injured extremities usually produce a 
permanent disability. This is self-evident when 
there is gangrene or indolent ulcer or permanent 
discoloration of the skin. There usually is in- 
creased sensitivity to cold in subsequent winters 
with loss of time from work. This is due to the 
vascular spasm and the pain that ensues from it. 

In those over 50 years of age, there usually 
is some measure of peripheral arteriosclerosis 
regardless of whether these patients were asymp- 
tomatic prior to the cold injury. Following it 
there usually occurs permanent vascular damage 
which is refractory to our present methods of 
treatment of peripheral vascular diseases. 


Treatment 


It is essential, in treating those exposed to 
considerable cold, that special care be given to 
protect them with proper clothing; this was 
adequately shown in our study with the larger 
corporations. Covering the feet with mineral oil 
each night, thorough washing each night, act 
as good prophylactic measures. Care of inter- 
digital cracks and abrasions about the feet is 
important, as frostbite is more apt to occur in 
those with lesions. Hand protection should be 
mittens to allow easy movement. Beards should 
not be allowed to grow in cold weather as the 
moisture from expired air which freezes adds 
to the frostbite hazard of the face. 

The treatment of frostbite as a vascular 
emergency is just as important as the closure 
of a main artery. Remove shoes and socks, 


avoid rubbing, allow naked foot to be exposed 
to room temperature 68° to 72°. Alcoholic bev- 
erages are helpful. With anoxia of high alti- 
tudes, frostbite, malnutrition or anemia, 100% 
oxygen by mask is helpful; it decreases the 
incidence of loss of limb. In second degree cases 
with marked edema, elevation of the extremities 
is helpful. 


Pre-Existent Arterial Disease and Effects of Cold 
Injury; Evaluation of Aggravation 


Prolonged exposure to cold by itself with 
normal blood vessels produces arterial spasm. 
This is followed by diminished circulation 
through the area supplied by these blood vessels. 
Pathologically, the blood vessels that previously 
had been diseased with arteriosclerosis are more 
sensitive to cold injury. This manifests itself 
by endothelial proliferation, thrombosis, and 
adventitial thickening. The vessel wall reacts 
similarly to other forms of trauma be it mechan- 
ical, thermoelectrical or degenerative. Thus, the 
decision of whether one is dealing with exposure 
arteritis, cold injury, arteriosclerosis, or, more 
rarely, thromboangiitis obliterans does not rest 
exclusively on the biopsy of the blood vessel, but 
rather on the clinical evaluation. These condi- 
tions conducive to injuries by cold carefully 
have been analyzed and evaluated so that we 
now can finally differentiate them. Thus, a per- 
son with arteriosclerosis of the peripheral ar- 
teries is now known to be extremely sensitive 
to cold with increasing tendency to spasm by 
cold; when formerly it was thought that “pipe- 
stem” arteries had no vasospastic factor, this 
is easily disproved by the increasing incidences 
of Raynaud’s phenomenon that we notice during 
the wintertime in the elderly upon exposure to 
cold weather. 

Because of the insidious course of the vascular 
obliteration in arteriosclerosis in many of the 
cases, in contrast to acute segmental occlusion 
(which type are amenable to blood vessel graft- 
ing when there is a run-off as seen by aorto- 
graph), it may be conceded that subjective 
symptoms become manifest only after exposure 
to cold, thus the patient really believes that the 
exposure to cold of his vascular disease was 
aggravated by the cold trauma. This brings up 
many serious and important criteria to be able 
to ascertain and evaluate aggravation of pre- 
existing organic or functional peripheral arterial 
disease by cold. 

The following are the criteria that we have 
established to evaluate aggravation of peripheral 
arterial disease by cold: (1) There may be evi- 
dence of vascular occlusion in extremities other 
than the one exposed to cold. This indicates evi- 
dence of pre-existent disease. (2) Cold injured 
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toes or feet may become pale, cyanotic, or gan- 
grenous, but the vascular occlusion case of the 
natural progression over the underlying disease 
by the arteriosclerosis or thromboangiitis ob- 
literans continues to ascend to higher segments. 
This type of progressive arterial occlusion is 
difficult to conjure on a single exposure unless 
it was prolonged and intense. (3) Evidence of 
other vascular involvement such as coronary, 
cerebral, or mesenteric are also difficult to ex- 
plain on a single cold injury exposure. (4) The 
mechanism of aggravation from cold is the pro- 
duction of small to large blood vessel spasm, 
injury to collaterals, and the production of 
thrombi in minute vessels that are vulnerable. 
These previously were maintained in the equil- 
ibrium of circulation at a static point and then 
vascular decompensation takes place in hyper- 
kinemic manner which leads to gangrene. This 
should result more readily than by the natural 
course of the disease. This should take place by 
producing symptoms and signs immediately or 
up to three weeks for causal relation to be 
established. Likewise, there should be an altera- 
tion in the previous course of the syndrome or 
disease to be causally related. 

The following are our criteria for the symp- 
toms and signs to consider in cold injury as 
an aggravating factor to pre-existent peripheral 
vascular disease: (1) The onset of pain in the 
leg, foot, or hand for the first time not controlled 
by rest, sedatives, and vasodilators. (2) Reacti- 
vation of leg, foot, or hand pain after a long 
quiescent period. (3) Abrupt decrease in toler- 
ance for physical activity in a patient previously 
stabilized to his intermittent claudication with 
resultant diminution in walking distance. (4) 
Increased severity and frequency of rest pain 
(usually at night, in a patient lacking other 
vascular causes as a trigger factor to explain 
the worsening of the rest pain other than from 
the injury). (5) Radiation of rest pain or inter- 
mittent claudication to a new site such as back, 
thigh, knee, lateral aspect of knee, calf, or foot. 
(6) New features associated with pain such as 
excessive sweating, nausea, sense of impending 
gangrene with feeling of loss of limb, numbness, 
loss of toe motion and tingling; these all are 
ominous signs of impending arterial closure and 
pregangrene. (7) A new development of con- 
stant rest pain occurring in the early hours, or 
repeated nocturnal pain recurring during the 
same night, keeping the patient awake with 
loss of sleep. (8) Decreased relief of night pain 
offered previously by Chlor-Trimeton Repetabs 
8 mg to 12 mg B.I.D., or Benadryl 50 mg B.I.D., 
each with or without 5 Gm of quinine sulfate 
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at 6 P.M. and 10 P.M. These are the signs which 
characterize progressive peripheral vascular oc- 
clusion, with or without impending or threatened 
gangrene or ulceration. The alteration of a pat- 
tern of a previously clear picture of intermittent 
claudication is usually dramatic. This rests 
squarely on the accuracy of the report of the 
patient’s history. 


Summary 


We have reported the relation of cold injury 
to peripheral vascular disease. We have classi- 
fied many subgroups of cold injured extremities 
into one category for simplicity and ease of 
approach to therapy. We have attempted to give 
a working basis for the treatment of cold in- 
jured extremities. We have indicated that with 
the proper protective clothing, the incidence of 
cold injured extremities can be markedly dimin- 
ished. We have presented working criteria to 
evaluate effects of cold injury as a factor in the 
aggravation of pre-existent peripheral vascular 
disease. 
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ince most industrial jobs require either stand- 
S ing or walking, the matter of foot comfort 
is one of the probiems of industry. Strange as 
it may seem, our knowledge regarding the choice 
of proper footgear is still inadequate and often 
we buy shoes either on the strength of a persua- 
sive advertisement or because we like the looks 
of them. In spite of some attention given by in- 
vestigators during the last three decades to the 
foot and footgear, there is still a dearth of basic 
knowledge regarding foot action. One obstacle 
was a lack of simple, reliable methods for ob- 
taining information not only during the static 
conditions of standing, but also during the 
dynamic conditions of walking. 

This paper represents the results of an at- 
tempt to develop such a method. To simplify the 
task, only one aspect of the foot function was 
investigated, namely pronation and supination 
during standing and walking. A new instrument 
called an electrogoniometer was developed for 
this study. 

Since a previous investigation had shown that 
the extent of pronation and supination can be 
found by measuring the angle formed by the 
lower leg and the calcaneus, Angle C, Figure 1, 
this angle was used in this study. 

This report consists of two parts. The first 
deals with the foot in standing and the second 
with the foot in walking. In the first part, the 
foot in standing, angle C was measured in order 
to determine: (1) the effect of functional in- 
soies as compared with conventional insoles; (2) 
the effect of distance between the feet; (3) the 
effect of body weight distribution; (4) the 
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effect of heel height; and (5) the validity of 
the manual goniometer for measuring angle C. 
In the second part, the foot in walking, angle 
C was automatically measured and recorded by 
a new device called an electrogoniometer. 


The Foot in Standing 
Materials and Methods 


The subjects were college students with nor- 
mal feet. 

Leg marking is illustrated in Figure 2. The 
subject stood with feet parallel to each other. 
The medial condyle of the tibia and the head of 
the fibula were found. Using sliding calipers, 
the midpopliteal point was found. A T-square 
was then placed horizontally at the lowest point 
of the medial maleolus and a mark was made on 
the middle of the tendon of Achilles, the mid- 
Achilles mark. To assure the horizontality of 
the square, a round spirit level was attached to 
this device (Figure 2, I). A line extending to 
the base of the heel was drawn through these 
points. Two more marks also were made: the 
midheel, one inch above the ground, and the 
talocalcaneal, midway between the mid-Achilles 
and the midheel. 

An inclinator, an apparatus for changing the 
degree of pronation or supination in a standing 
subject, was used. It consists of two platforms 
hinged together in the middle, a jack under the 
hinge, and a protractor. By operating the jack, 
the middle may be lowered or raised, changing 
the angle formed by the platforms. 

The portable platform (Figure 2, II) had two 
metal rods which could slide sideways and were 


Industrial Medicine and Surgery 



































. Low quarter, con- 
ventional insole 
(LQc) 

Low quarter, func- 

tional insole (LQf) 

Boots, standard 

outsole, convention 

al insole (Sc) 

Boots, standard 

outsole, functional 
insole (Sf) 

Hack out- 
sole,* conventional 
insole (He) 

Boots, Hack out- 
sole, functional in- 
sole (Hf) 

The manual goniome- 
ter (Figure 3) designed 
for this study was made 
of transparent plastic. 





Boots, 





PRONATION 


Figure | 


Skin marks on the leg, and angle C. (1) Midpopliteal points. (2) Midtalocalcaneal 
points. (3) Midheel points. (4) Upper Achilles points. In pronation C- B- A, in 


supination C- A- B. 


used to keep the feet parallel, and toe plates 
which could slide anteroposteriorly and serve as 
stops for the big toes. A straight ruler was 
attached to the middle of the platform and 
served as an indicator of the verticality. 

As in previous study,! legs of the subject were 
appropriately marked and photographed. The 
angle C was measured on these photographs. 

Footgear had been made with transparent 
plastic uppers so that the markings on the skin 
could be photographed. 

Low quarter shoes and 
combat army boots with 5 


SUPINATION 
It consisted of two 


shafts and a protractor. 
The operator placed this 
instrument on the back 
of the subject’s leg so 
that the longer shaft was on the leg line, the 
shorter shaft on the heel line, and the center 
of the protractor on the talocalcaneal joint 
(Figure 2, III). The operator read angle C 
directly from the protractor. Above the pro- 
tractor there was a _ free-swinging indicator 
showing the degree of deviation of the long 
shaft from the plumb line. 


*Hack outsole, ripple outsole, and ripple sole are synonymous. 


SLIDING CALIPERS 


VERTICAL 





standard outsoles and 
also with Hack ripple 
outsoles were used. One 
half of each type of foot- 
gear had conventional 
insoles and the other 
half had functional in- 
soles. A functional insole 
was made from a con- 
ventional one by placing 
inside the shoe a wedge- 
like, plastic insert over 





MID-POPLITEAL 





INDICATOR 


TOE PLATE 




















the medial half of the 
heel. There were, there- 
fore, altogether six sub- 
types of footgear, loaned 
for this study by the 
Quartermaster Research 
and Engineering Cen- 
ter, Natick, Mass.: 
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LEVEL 
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MID-TALO-CALC 


MID-HEEL 


LEG MARKING 
METHOD 
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PORTABLE 


SN METAL RODS 


PLATFORM MARK 3 
sig GONIOMETRIC 
MEASUREMENT 
Figure 2 


Leg marking method, portable platform and manual goniometer. 





Figure 3 
Manual goniometer. 
(1) Long shaft. (2) 
Center line. (3) Ball 
bearing. (4)  Pro- 
tractor. (5) Verti- 
cality indicator. (6) 
Protractor. (7) 
Angle C_ indicator. 
(8) Swivel joint. 
(9) Adjustable arm. 
(10 and I!) Winged 
screws. (12) Slot 








for adjustable arm. 
The long shaft is 16 
inches long, three- 
quarters inches wide 





at the upper end, 
and one and one- 
quarter inches at the 
lower end. The pro- 
tractor is three 
inches in diameter. 


TABLE I. 

The means of angle C for both feet of nine subjects 
standing on two separate planes inclined toward the 
middle line at 0°, 5°, 10°, 15°, and 20 

Grand 
Footgear 5 10 15 2 Mean 


Low quarter shoes, 
conventional insoles 
(L Qe) 

Low quarter shoes, 
functional insoles 
(L Qf) 

Boots, standard outsole, 
conventional insoles 
(Se) 

Boots, standard outsole, 
functional insoles 
(Sf) 

Boots, Hack outsole, 
conventional insoles 
(He) 

Boots, Hack outsole, 
functional insoles 
(Hf) 6. 

Barefoot 1.9 


Negative sign indicates pronation. 


Three-way analysis of variance 

Degrees of Sum of Mean 

Source of Variation Freedom Squares Squares 
Subjects 8 345.75 43.27 
Inclination 4 11389.46 2847.36 
Footgear 6 304.64 50.74 
Footgear subjects 48 308.62 6.42 
24.87 


Subjects X inclination 32 795.95 


Inclination x footgear 24 404.24 16.84 
Error 192 637.26 3.3 
Total 314 14185.92 


*Significant at the 1% level. 


Results of the Duncan multiple range test of means 
given in Table I 
Type of 
footgear Barefoot LQce LQf 


Mean degree 
of angle C 6.3 10.0 10.4 7.5 7.4 8.0 8.0 


Se Sf He Hf 


Note: Any two means not underscored by the same line are 
significantly different from each other at the 1% level. 


TABLE II. 
Effects of distance between the feet on degrees of 
angle C in 12 barefoot subjects 
Distance between the feet 


6 inches 10 inches 14 inches 


Mean for subjects 2.3 8° 1.5° 


Negative sign indicates pronation. 
Two-way analysis of variance 


Degrees of Sum of Mean 


Source of Variation Freedom Squares Square 


Between subjects 295.42 26.86 

Between conditions 86.52 37.30 
Error 5f 354.7 6.45 
Total 


*Significant at the 1% level. 


Results 


Comparison of the supinating effect of conven- 
tional and functional insoles. The subject stood 
on the inclinator so that each foot was supported 
by a separate plane inclined toward the middle 
line, forming a letter V, thus forcing pronation 
of the feet. The angles formed by these planes 
with the horizontal were equal and set at 0, 5°, 
10°, 15°, and 20°. Nine subjects were used, bare- 
foot and wearing the six subtypes of footgear. 

The photographic method of recording and 
measuring angle C was used. The data and the 
results of the three-way analysis of variance 
are given in Table I. The differences between 
means or angles C obtained with subjects wear- 
ing footgear or barefoot were statistically sig- 
nificant at the 1% level, indicating that all tested 
footgear had a definite supinating effect. The 
difference between means obtained with con- 
ventional and functional insoles (.9°) was not 
statistically significant. 

When the Duncan multiple range test was ° 
applied to the values of angle C obtained with 
the inclined planes, it was found that while the 
difference in angle C between the different types 
of footgear was significant, there was no dif- 
ference in the effects of conventional and func- 
tional insoles for the same type of footgear. 

Effect of distance between the feet upon angle 
C, barefoot. Subjects stood on a horizontal plane 
with feet parallel to each other and six, 10, and 
14 inches apart (Figure 2). The purpose of this 
experiment was to determine the importance of 
the distance between the feet for diagnostic ex- 
amination of the patient. Twelve subjects were 
used. A photographic method of measuring angle 
C was used. 

Table II clearly shows that the distance be- 
tween the feet affected the angle C. With feet 
six inches apart, there was an average prona- 
tion of 2.3°. With 10 inches between the feet, 
the average angle C was .3°, indicating a shift 
to supination; and only five out of 12 subjects 
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TABLE III. 


Effect of body weight distribution on degrees of angle C 


in barefoot subjects 
Feet 6 inches apart Feet 10 inches apart 
BODY WEIGHT 

Wt. E wt. R Wt. L 


Wt. L* Wt. E 


R 


*wt. L Wt. E—weight 


both feet; 


weight shifted over left foot; 
weight shifted over right foot. 
L+R 
L—left foot: R—right foot; 
right feet. 2 


body 


Wt. R- 
the 


Negative sign indicates pronation. 
Four-way analysis of variance 


Degrees 
of 


Freedom Squares 


Mean 
Square 


Source of Sum of 


Variation 


Main effects 

Distance 

Weight 

Subjects 

Foot 
First order interaction 
weight 


18.41** 
5.74 82 

7.34 13. 
9.45 a. 


256.34 
11.49 
544.05 


9.45 


28.17 


gae* 
36 


Al 1.06 
49 1.08 
5.36 77 
55.51 ww 
5.44 -78 
274.58 39.39%* 


29.64 
89.91 
64.35 
333.07 
11.29 
349.19 


Distance 
Distance subjects 
x weight 
foot 
Distance x foot 
Weight x foot 


Combined second and 


Subjects 


Subjects gR** 


third order interactions 
Error 


**Significant at the 1% level. 


exhibited pronation. With 14 inches, the angle 


increased to 1.5°. The distance of 10 inches 
between the feet is therefore the best because 
in this position the directions of the leg and the 
heel lines have a tendency to coincide (angle C 
tends to become zero). 

Effect of body weight distribution on angle C, 
stood on a horizontal plane 
and six, 10, and 14 inches 
apart. They were asked to stand in three dif- 
ferent manners: (1) with body weight evenly 
distributed over feet, (2) with weight shifted to 
the left foot, and (3) with weight shifted to the 
right foot. The object of this experiment was 
to determine how much error might be intro- 
duced in the measurement of angle C if the sub- 
ject’s stance was not correct (body weight was 
not equally distributed on both feet). 

Analysis of variance (Table III) shows that 
there was a statistically significant effect of 
weight distribution upon angle C. Shifting of 
weight over one foot caused an increase in pro- 
nation of that foot and increase in supination 
of the other foot. 

When body weight was unequally distributed, 
the difference between the angles C for the left 
and right foot was greater than when the weight 
was equally distributed. When, however, the 
average of angle C for both feet was calculated, 


barefoot. Subjects 
with feet parallel 
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average of angle C 


L 


-.43.2 .7 2.2 6.1 —.2 


distributed 


obtained from left and 


Feet 14 inches apart 
DISTRIBUTION 
wt.R wWtL WtE 


R 


1.4 


it was found that the uneven 
weight distribution had little 
effect, if any, on the average. 
The differences were usually 
less than 2°. This was especially 
true for 10-inch distance be- 
tween the feet. When weight 
was distributed evenly, the ave- 
rage of angle C for both feet 
was .6°; when weight was 
shifted to the left foot it became 
.7°; and when it was shifted 
to the right it became —.1°, 
the difference being only a small 
fraction of a degree. 
Comparison of measurements of angle C made 
with manual goniometer and with photographic 
method. Subjects stood on either horizontal or in- 
clined planes. Angle C was measured on the same 
subjects with the manual goniometer and with 
the photographic method. Altogether, 138 
double measurements were made on 17 subjects. 
The difference between the means obtained with 
both methods of measurement was .2° and the 
coefficient of correlation .96. These findings 
proved that the manual goniometer is a reliable 
instrument and that it is justifiable now to dis- 
pense with the tedious photographic method. 


Wt. 
L 


R 


L R R 


1.5 


evenly over 


Discussion 


The supinating effect of the conventional and 
functional insoles. As in a previous investiga- 
tion,! the additional supinating effect produced 
by the functional insole was not statistically sig- 
nificant. Again the question may be raised: Why 
should everybody have a supinating device in- 
corporated into footgear construction? There 
are a great many people who increase the supi- 
nating effect of their footgear just by ordinary 
walking and by wearing off the outer side of 
the heel, thus making the medial side of the 
heel relatively higher. 

Attention is called to the fact that the bare- 
foot subjects in this group had a slight supina- 
tion instead of pronation. This is just a matter 
of chance. Supination also was observed in some 
persons in the previous study. 

Effect of distance between the feet and weight 
distribution. The distance of 10 inches between 
the parallel feet is the preferred distance be- 
cause in normal legs the leg line and the heel 
line form an angle equal to zero. Body weight 
distribution will not affect the average value of 
angle C calculated for both feet. This can be 
done by placing a stand with a vertical rod in 
front of the subject, midway between the feet. 
If the contours formed by the rod and each leg 
are identical, weight distribution should be 
equal. 





FRONT VIEW REAR VIEW 























Figure 4 


The introduction of the manual goniometer 
made the measurement of angle C much easier 
than with the use of a photographic method. In 
using this goniometer, the marking system 
described in this part of the article should be 
followed; otherwise, the results obtained will be 
either questionable or just wrong. 


The Foot in Walking 


At the beginning of the study of the foot in 
walking an attempt was made to measure angle 
C by the photographic method used in studying 
the foot in standing. Soon it became evident that 
this method would require taking a large number 
of photographs simultaneously from two direc- 
tions and would demand an enormous amount 
of time for reducing photographic data to under- 
standable terms. Almost in desperation, an elec- 
trogoniometer was invented. This instrument 
can be attached to the subject’s foot, and angle 
C can be recorded automatically on an oscillo- 
graph. The new instrument was used exclusively 
in this part of the study, the foot in walking. 


Materials and Methods 


An electrogoniometer (Figure 4) is an instru- 
ment for automatic recording and measuring of 


degrees of movement in a joint. Essentially, it 


is a goniometer in which a rheostat has been 
substituted for the protractor. Electric current 
supplied by a small battery is sent through this 
rheostat to an oscillograph where changes in 
voltage are recorded and read off in degrees. 
The electrogoniometer for the talocalcaneal joint, 
used in this study, was developed, designed, and 
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built by P. V. Karpo- 
vich and G. P. Karpo- 
vich. Since completion of 
this study a _ universal 
goniometer, which can 
be used on other joints 
has been developed. 

To measure angle C 
with the electrogoniom- 
eter, the center of the 
rheostat (1) is placed 
on the midtalocalcaneal 
point, the long shaft 
(2) is placed on the leg, 
and the short shaft (3) 
on the heel. The electro- 
goniometer is secured 
to the leg by means of 
snap fasteners. The 
sockets of the fasteners 
are attached to the 
middle of small plastic 
“saddles.” These saddles 
are taped to the leg and 
foot, and the studs of the snap fasteners are 
attached to the electrogoniometer and _ then 
pressed into the sockets of the saddles. 

The long shaft slides in a sleeve (7) to allow 
for dorsiplantar movements of the foot, and is 
attached to the housing of the rheostat. The 
short shaft essentially consists of a sleeve (10), 
through which passes a sliding bar (11) with 
a hinged stud of the fastener (12) at the lower 
end. The sleeve (10) is hinged to the frame (9) 
which in its turn is secured firmly to the knob 
of the rheostat. The sleeve of the short shaft 
and the hinges (9 and 12) allow adaptation of 
the goniometer to any shape of the heel and 
eliminate the interference of the dorsiflexion. 

The rheostat used for the construction of the 
goniometer has 0 to 10,000 ohms of resistance, 
is one-quarter of an inch thick and five-eighths 


SIDE VIEW 


of an inch in diameter. 

The plastic saddles used in this investigation 
ranged from one and one-half inches to two and 
one-half inches in length and from one-half inch 
to three-quarters inch in width. Their thickness 
was one-sixteenth inch. Each saddle had a slight- 
ly different contour, to best fit the contour of 
the leg and foot at different points. They were 
secured to the skin by one inch wide adhesive 
tape. To aid in accurate placing of the saddle, 
a piece of stiff wire was passed through the 
fastener of the saddle. The end of the wire was 
placed on the desired mark on the leg and the 
saddle was then moved toward the leg, taped 
to the skin, and then the wire was removed. 

For calibration of the goniometer, a special 
40° protractor was made, the midpoint of which 
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was designated 0 and the two halves of which 
were marked off from 1° to 20°. The center of 
the protractor had a socket snap in which the 
stud snap of the rheostat could be inserted. The 
long shaft of the goniometer was immobilized 
by another socket snap located directly above 
the center. A plastic extension, with a hairline 
drawn in the middle, was attached to the short 
shaft to aid in calibration. 

For the sake of lightness and convenience in 
handling, it was desirable to make this instru- 
ment shorter and smaller than the manual goni- 
ometer used in the first part of this study. The 
change in the length of the shaft necessitated 
determination of a new mark on the leg to which 
the upper saddle and, therefore, the upper sleeve 
of the goniometer could be attached. This place 
should be close to the talocalcaneal joint and 
should remain on the “leg line” during changes 
of angle C. 

For this purpose, an experiment was con- 
ducted on seven subjects. The leg lines were 
drawn on the skin of both legs, according to 
the directions given in the study of the foot in 
standing. The legs were then photographed in 
three positions: (1) normal, (2) maximum 
supination, and (3) maximum pronation. 

Examination of photographs showed that dur- 
ing supination and pronation the leg line be- 
came distorted, forming either a C or S curve 
(Figure 5). The S curve intersected the true 
leg line at an average distance of 4.6 inches 
from the talocalcaneal point. 

Since the distortion of the leg line, which 


assumed the shape of the letter C did not inter- 
sect the true leg line, it was important to find 
out what error would be made in measurement 
of the angle C if the upper sleeve of the goniom- 
eter were attached also 4.6 inches above the 


talocalcaneal center. 

Measurements made on 18 subjects showed 
that the average error would be .63° and the 
range of error 0 to 1.5°. For this reason, it was 
decided to accept the point 4.6 inches above the 
talocalcaneal joint as the point of location of the 
stud anchoring the stud of the sleeve for the 
long shaft. For expendiency, 4.5 inches, instead 
of 4.6, was used. 

Inasmuch as the central stud of the rheostat 
is held by the socket part of the snap, it is 
possible to assume that, if the position of the 
socket were not always related to the movement 
in the talocalcaneal joint, this would make the 
position of the center of the rheostat unrelated 
to movement and would cause an error in meas- 
urements. In order to investigate this situation, 
a “sandwich,” made of two pieces of white paper 
and a piece of carbon paper in between, was 
placed over the socket so that the stud of the 
rheostat could move freely on the paper. Sub- 
jects were made to pronate and supinate their 
feet to the maximum and also to walk. At the 
end of each test the position of the socket was 
marked on the paper by a gentle pressure 
against the snap socket. It was found that the 
central stud remained remarkably close to the 
position of the socket. The average of the oc- 
casional deviations was one mm and mostly 
downward. Such a dis- 
placement reflected |lit- 
tle, if at all, on the meas- 
urement of angle C. 
Thus, during subsequent 














Figure 5 


Distortion of the leg line due to skin and muscle movement during supination of the 

right foot. (A) Normal standing. (B) "'S" curve distortion. (C) ''C" curve distortion. 

(1) Mark 1. (2) Line drawn on skin. (3) Mark 2. (4) True leg line. (5) Intersection 
of line drawn on skin and true leg line. 
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experiments, the electro- 
goniometer was attached 
to the points four, two 
and three (Figure 1). 
Contact indicators. 
Flat electric switches 
were used to indicate the 
beginning and the end of 
contact of various parts 
of the sole with the 
ground. They were made 
of two small pieces of 
cigarette pack foil sep- 
arated by a piece of per- 
forated adhesive tape. 
Wires were attached to 
each piece of foil and 
the entire switch was 
covered on the outside 
by two one inch in 
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Figure 6 
Angle C curve during walking and the sequence of 
ground contacts of four points on the sole of the foot. 


diameter adhesive tape disks. Even a slight pres- 
sure was sufficient to cause a contact between 
the two pieces of foil. These switches were con- 
nected with the oscillograph for simultaneous 
recording of the changes in angle C. Walking 
was done on an electrically driven treadmill and 
also on the floor. 

Simultaneous recording of the foot and leg 


position and angle C. Subjects had electrogoniom- 
eters attached to both legs and four flat 
switches (contact indicators) placed on the sole 
of each foot: (1) under the heel, half an inch 
from midline to the lateral side and on the most 
posterior point of the contact with the ground, 


(2) under the lateral protuberance of the head 
of the first metatarsal, (3) under the head of 
the fifth metatarsal; and (4) under the first 
phalanx of the big toe just next to the joint. 
30th the electrogoniometers were connected with 
the oscillograph. Because the oscillograph had 
four channels, only two of the contact indicators 
could be added simultaneously. 

Simultaneously, with records from the electro- 
goniometers and contact indicators, photographs 
of the leg and foot were taken from the lateral 
view. Each time a photograph was taken, a 
mark was automatically made on the osciilo- 
graph. This method made it possible to establish 
the relationship between leg positions and dura- 
tion of foot contacts with the ground (Figure 6). 

Measuring degrees of angle C on the oscillo- 
gram. In order to facilitate analysis of the angle 
C curve, six points were selected on the curve 
as landmarks: 

. Big toe leaves the ground. 
. Midpoint of the air phase. 

3. Heel touches the ground. 

. Toe of the other foot leaves the ground. 

5. Midpoint of the ground phase. 

>. Heel of the other foot touches the ground. 
This selection was made after studying a num- 
ber of oscillograms and foot photographs taken 
simultaneously. At first a direct method of meas- 
uring angle C was used. In this method every 
value of angle C at each of the six landmarks 
was measured and then averaged. This method 
is extremely time consuming, and therefore 
another method, called the “ruler method,” was 

used. The ruler method 
is similar to that used 
measuring oxygen 





in 

consumption from rec- 
ords obtained in basal 
metabolism tests. In or- 
der to find oxygen con- 
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Figure 7 


Relation between the position of the leg and foot and the angle C curve. (Medial 

view of the left leg shown). (1) Big toe leaves ground. (2) Midpoint of the air phase. 

(3) Heel touches the ground. (4) Big toe of the other foot leaves the ground. (5) Mid- 
point of the ground phase. (6) Heel of the other foot touches the ground. 


sumption, a ruler is used 
to draw a line connecting 
the tips of expirations 
' records. This line auto- 
matically gives the aver- 
age rate of consumption 
for the entire test. In 
measuring angle C, the 
ruler was used to con- 
nect the identical parts 
in each step. It is very 
easy to recognize points 
one, two, three, and five. 
Points four and six are 
nothing but points one 
and three for the other 
foot and can be found 
when oscillograms' of 
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Effect of speed and 
the length of step on an- 
gle C is shown in Table 
IV. Apparently, angle C 
was the same for speeds 
of 2.39 m.p.h. and 3.52 
m.p.h. The increase in 
length of step, however, 
increased the amount of 
pronation during the 
ground phase. 

From Table V_ and 
Figure 9 it may be seen 
that, compared to angle 
C during parallel walk- 
ing, toeing-out increases 


~---== LEFT FOOT 
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Figure 8 


Angle C curves of the right and left foot during horizontal barefoot natural walking. 

(1) Big toe leaves the ground. (2) Midpoint of the air phase. (3) Heel touches the 

ground. (4) Big toe of the other foot leaves the ground. (5) Midpoint of the ground 
phase. (6) Heel of the other foot touches the ground. 


both feet are obtained simultaneously. Before 
the ruler method was adapted, it was compared 
with the direct method (Table IV). The mean 
difference was not statistically significant. 


Results 


From data obtained on six normal subjects 
who walked barefoot on the treadmill and on the 
floor, typical curves were prepared (Figures 7 
and 8). They show that the angle C during each 
step forms a curve which consists of two semi- 
circular dips. One, shallow, corresponding to the 
“air phase” during which the foot is carried 
through the air; and the other, a deep one, cor- 
responding to the “ground phase” during which 
the foot is in contact with the ground. The air 
phase in this figure occupies 0.44 seconds and 
the ground phase 0.74 seconds. The angle C is 
in pronation most of the time, especially during 
the ground phase. This can easily be understood 
because at that time the foot becomes weight 
bearing or “emphasized,” and this has previously 
been shown to increase pronation.! 

The ground phase begins (Figure 6) with the 
heel touching the ground; 0.05 seconds later the 
head of the fifth metatarsal, and 0.47 seconds 
later the big toe contacts the ground. Thus the 
duration of the ground contacts of these four 
parts are: (1) heel, 0.28 seconds; (2) head of 
the first metatarsal bone, 0.58 seconds; (3) head 
of the first metatarsal bone, 0.54 seconds; and 
(4) big toe, 0.22 seconds. 

Table V and Figure 8 show that the variations 
in angle C for the right foot were greater than 
for the left. It may also be observed that the 
amount of pronation was greater in the right 
foot than in the left throughout the step. 
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pronation and toeing-in 
decreases it. Toeing-in 
walking caused the 
greatest change in angle 
C, the range being from 
+5.3 to —5.2. 

From Table V one may see that angle C ob- 
tained during walking on a treadmill and on 
the ground were the same. 


Discussion 


Although the measurement of angle C on 
oscillograms can be easily made with special 
scanning machines, these machines are expensive 
and not always available. The “ruler” method 
represents a simple, practical, and _ reliable 
method. 

It was found that during natural walking the 
amplitude of. angle C and the amount of prona- 
tion of the right foot were greater than for 
the left foot. This occurs because, in walking, 
the right foot toes-out more than the left foot.* 
It was shown in this study that toeing-out in- 
creases pronation. 

There has been a great deal of debate regard- 
ing the correct position of the feet in walking. 
Some writers have advocated toeing-in and 
others, the parallel position. One of the factors 
frequently contributing to foot discomfort is 
excessive pronation.*? If this be true, then re- 
duction in the amount of pronation would be 
beneficial. Toeing-out, therefore, should be 
avoided. 

Exaggerated toeing-in as used in this study 
is, however, uncomfortable and subjects tend 
to lose their balance. This type of walking, there- 
fore, cannot be recommended. 


Summary and Conclusions 


A study of pronation and supination of the 
human foot (1) in standing and (2) in walking 
was carried out. 

1. The foot in standing. The supinating effect 
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TABLE IV. 


Comparison between direct and “ruler” 


measurements of angle C 


DIRECT MEASUREMENTS 


Type of Landmarks, left foot 
walking 2 2 { 
Natural 
Toeing-out 
Parallel 
Toeing-in 
Natural 
Natural* 
Long steps 
Short-steps 
92 Natural 


Negative sign indicates pronatior 


“RULER” ME 
Type of Landmarks, left foot 
walking l 2 } 4 


Natural 
Toeing-out 
Parallel 
Toeing-in 
Natural 
Natural* 
Long steps 
Short-steps 


Natural 
*Walking on the ground 
Measurement method Degrees of freedom 


Direct 108 
“Ruler” 108 


The difference is not statistically significant. 

of footgear with conventional and functional in- 
soles was compared in subjects standing on a 
horizontal plane. With conventional insoles there 
of supination, whereas the functional 
The difference, however, 
significant. In subjects 


was 5.4 
insoles produced 6.3 
statistically 
standing on inclined planes adjusted at 5°, 10°, 
15°, and 20° of pronation, the functional insoles 
caused no statistically significant supinating 
effect. The need of an increase in supination for 


was not 


everybody was questioned. 

For a diagnostic examination, a distance of 
10 inches between parallel feet is preferred be- 
cause the angle C at that position tends to be 
zero; therefore, deviations may be more easily 


Landmarks, right foot 


Difference between means 


Diff S. E. Diff. 


T-ratio 


B04 


observed. During an examination, the body 
weight should be evenly distributed because 
shifting weight to one foot increases pronation 
in that foot. The manual goniometer for measur- 
ing angle C was described. This instrument 
should supplant the time-consuming photographic 
method. The accuracy of this instrument is 
high. The difference between the means obtained 
with photographic and goniometric methods was 
0.2° and the coefficient of correlation 0.96. 

2. The foot in walking. An electrogoniometer 
was developed as an aid in studying the foot in 
walking. This instrument can be used for auto- 
matic recording or quick direct measuring of 
angle C. 


TABLE V. 
Average degrees of angle C at six landmarks on the angle C curve for various types of walking (six subjects) 


LEFT FOOT 
Type of Landmark number 


M.P.H walking 3 4 


Natural 5 of -1.2 6.7 
Toeing-out 3.5 d 
Parallel 


Toeing-in 
Natural 
Natural* 
Long step 
Short steps 
Natural 


Grand average for 
all natural walking 0 9 


*Walking on the ground. Negative sign indicates pronation. 


RIGHT FOOT 
Landmark number 
3 4 
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TIME IN .O! 
Figure 9 
Angle C curves obtained on the left foot in toeing-in, 
parallel, and toeing-out walking. (1) Big toe leaves 
the ground. (2) Midpoint of the air phase. (3) Heel 
touches the ground. (4) Big toe of the other foot 
leaves the ground. (5) Midpoint of the ground phase. 
(6) Heel of the other foot touches the ground. 


A typical angle C curve consists of two 
arcuate dips. One is shallow, corresponding to 
the air phase during which the foot travels 
through the air, and the other a deep one, cor- 
responding to the ground phase. In most people 
angle C is in pronation. The right foot is more 


pronated than the left foot. Toeing-out increases 
and toeing-in decreases pronation. Angle C was 
the same for speeds of 2.39 m.p.h. and 3.52 
m.p.h. Increase in length of step increased pro- 
nation. Angle C was the same when subjects 
walked on treadmill and on the floor. 

Electrogoniometers for other joints are being 
developed. The development of the electrogoniom- 
eter has opened a new avenue for study of 
normal and abnormal joints in motion. 
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What's Your Excuse? 


The reasons most fat people, even when under 
medical care for their obesity, do not lose weight 
successfully are: one in three really doesn’t want 
to, one in five is too dumb, one in five has to overeat 
to obtain emotional satisfaction. 

These are the conclusions of two Philadelphia 
physicians, Donald Berkowitz, M.D., and Nathaniel 
Berk, M.D. They studied 100 patients referred to 
the obesity clinic of a union health center whose 
weights varied from 151 to 320 pounds and all of 
whom were at least 20% overweight. 

All were given thorough medical examinations 
before being treated. Treatment consisted of edu- 
cation, reduction of food, an appetite suppressant 
drug, exercise, and psychotherapy. 

Thirty-eight of the 100 did not finish the course. 
Practically all gained weight after stopping treat- 
ment, and 19 in this group gained beyond their 
original weight. 

Of the remainder, 42 lost 20 pounds or more, one 
woman 70 pounds — from 320. 
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Twenty lost less than 20 pounds and six were 
discharged after having reduced to normal weight. 
Fifty-six remained under treatment at the end of 
a year. 

The basic facts of human nutrition, and an at- 
tempt to “brain wash” the patients of nutritional 
fancies, constituted the educational effort. The doc- 
tors decided that 20% just could not grasp the 
lessons. 

All the patients were given levoamphetamine 
alginate as an appetite suppressant three times 
daily before meals. Some also received methamphet- 
amine alginate which both suppresses appetite and 
elevates mood. Again 20% failed because the emo- 
tional need to eat did not depend on appetite. 

Posture control was demonstrated and moderate 
daily exercise was prescribed. The patients were 
seen and counseled every two to four weeks. Half 
of the 58 failures (those who withdrew plus those 
who lost less than 20 pounds) were judged to lack 
motivation. 








Abstracts 


Adrenocortical Function after Major 
Surgical Operations and Thermal 
Trauma In Man 





by K. MARKLEY, M. BOCANEGRA, E. EGO-AGUIRRE, 
M. CHIAPPORI, and G. MORALES in Surgery, March, 
1960 


The augmented adrenocortical activity after 
trauma has been measured by the rapid fall of 
circulating eosinophils in the peripheral blood, 
by retention of sodium and increased excretion 
of potassium in sweat and urine, by increased 
steroid excretion in the urine, and by increased 
plasma levels of 17-hydroxycorticosteroids. 

In this study adrenocortical function has been 
determined by the measurement of urinary 17- 
hydroxycorticosteroid and 17-ketosteroid excre- 
tion. To test whether the adrenal response was 
maximal under conditions of trauma, where it 
is believed that endogenous ACTH production is 
increased, the excretion of 17-hydroxycortico- 
steroids and 17-ketosteroids was determined dur- 
ing the early post-trauma period in the absence 
as well as in the presence of exogenous ACTH 
administered intravenously. 

The results of this study demonstrate that 17- 
hydroxycorticosteroid excretion was maximal 
only after extensive injury due to thermal 
trauma, since exogenous ACTH significantly 
stimulated an increased 17-hydroxycorticosteroid 
excretion after major surgical operation and 
moderate thermal injury. 17-ketosteroid excre- 
tion, however was maximal, after all grades of 
thermal trauma but not after major surgical 


operations. —wW.A. WICHOWSKI, M.D. 





Letters 





To The Editor: 


An editorial, entitled “What is a Profession,” 
in the April number of Industrial Medicine and 
Surgery brought back some amusing recollec- 
tions. 

Many years ago Dr. Joseph Jastrow published 
an article entitled “The Psychologist Looks at 
the Doctor.” I do not have the article before 
me nor am I sure where it was published, but 
I believe it was in the Journal of the American 
Medical Association. Dr. Jastrow at the time was 
Professor of Psychology at the University of 
Wisconsin. He introduced his subject by de- 
fining a profession as contrasted with a business 


or trade. A business or trade, said Dr. Jastrow, 
worked toward its own aggrandizment. It con- 
sidered itself successful only when it had a 
greater volume this year than it did last year; 
only when the demand for its product or service 
was greater this year than it was last year; only 
when it created a greater demand for its product 
or service. A profession, on the other hand, 
worked toward its own suicide. The clergyman 
would never consider himself wholly successful 
until his flock so walked in the paths of recti- 
tude that they had no further need for his min- 
istrations. The teacher would consider himself 
successful only when he had taught his students 
all there was to know and he could enjoy a 
continuous sabbatical year. The medical profes- 
sion, he said, had long been noted for its efforts 
to destroy the things which made it necessary. 
When it came to the law, Dr. Jastrow was not 
quite sure it could qualify as a profession under 
his definition. 

I only hope to amuse you for a few moments 
and to show you that before now persons have 
wrestled with the problem of defining a profes- 
sion. However, I am sure that industrial hygiene 
will qualify under Dr. Jastrow’s definition. 

Yours very truly, 
G. K. FENN, M.D. 


Kooks 


Law and Medicine 


WILLIAM J. CURRAN (Boston: Little, Brown and 
Co., 1959) $12.50 








This large book is written by an attorney and 
is addressed to lawyers and law students. Medi- 
cine enters chiefly as the object of analysis. At 
one point the author states: “The practice of 
law and of medicine are proud professions. There 
is art and there is science in each. Strangely 
enough, as each develops more specialization, 
the overlapping of problems between the two 
becomes more apparent. On the trial level in our 
courts and before administrative agencies, medi- 
cal proof is involved in over 80% of all 
litigated cases. The methods of medical proof, 
the utilization of expert medical witnesses, and 
the preparation of medicolegal cases in general 
require of the attorney skills and training to 
which he has rarely been exposed in law school 
or in ordinary legal practice. On the legislative 
level, lawyers are engaging more and more in 
formulating and interpreting complicated public 
programs involving issues of health and medi- 
cine. The advances of medical science press 
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upon the law with new and impatient demands, 
all of which we lawyers must answer. 

“After eight years of teaching in the field, the 
editor has no illusions that this book will make 
physicians of its lawyer-readers. In fact, no 
such attempt is made. Rather it is intended to 
provide a background to medical knowledge and 
applied legal skills which will enable the lawyer 
to deal effectively with medical issues. 

“There may have been a time when doctors 
and lawyers had much in common, but today 
their environments are radically divergent and 
the problem of mutual understanding is a real 
one. The doctor is trained in a dynamic and ex- 
perimental science, he is seeking truth in a 
physical world. He is steeped in the practical 
judgment, though he avoids generalization. The 
lawyer, on the other hand, lives within the 
generalities of the law. The courts apply justice 
through the advocacy system and seek truth 
through the burden of proof. When the doctor 
or other medical person comes into contact with 
the courts and lawyers, he is often mystified and 
is generally impatient with the conservatism 
of the courts in accepting the advances of 
science. The lawyer often does not seem to the 
doctor to be seeking truth, but only to place 
blame. 

“And so, many a practicing lawyer has com- 
plained, ‘Doctors just don’t think like lawyers.’ ” 

The statement ‘Doctors just don’t think like 
lawyers” may be paraphrased by this one: “Law- 
yers just don’t write like doctors.” That leads 
to the statement that much of the superb con- 
tent of this book utilizes language so distinctly 
legal that it becomes difficult for a physician to 
comprehend all that is presented. While this 
book may not be proffered to industrial physi- 
cians as prospectively useful day by day, it will 
prove invaluable to a small number who find 
themselves frequently participating in forensic 
medicine. This book’s chief divisions are: Orien- 
tation to Medical Science and the Medical Pro- 
fessions; The Process of Medical Diagnosis and 
Case Management; An Anatomy of Trauma; 
Medical Proof in Litigation; Psychiatry and 
Law; Government Regulation in Medicine and 
Public Health. This is a magnificent presenta- 
tion of medicine and the medical profession to 
attorneys. 


Adventure To Motherhood 


J. ALLAN OFFEN, M.D. (Miami, Fla.: Audio Vis- 
ual Education Co. of America, Inc., 1960) Cloth, 72 
pages, $2.95; paper bound edition $1.95 


This compact and beautifully illustrated hand- 
book represents an entirely new approach to 
patient education in a field where patient under- 
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standing and emotional security are most im- 
portant factors. 

Adventure To Motherhood differs entirely in 
format and presentation from the dozen or so 
books currently available in the field of obstetrics 
for patient use. The text is concise, factual, and 
lucid. The attractive color photographs of a 
typical young wife from the time she first comes 
to the doctor’s office suspecting pregnancy 
through her entire prenatal period and the 
actual delivery of her baby tells a story of uni- 
versal interest in most acceptable fashion. The 
illustrations save thousands of words and depict 
pregnancy as a great experience. The succinct 
and appropriate caption-like text reads just as 
a physician would speak to his patient and com- 
municates clearly just what the pregnant woman 
should do. This straightforward and complete 
presentation should do much to dispel old 
wives’ tales, to allay the fears and to estab- 
lish confidence of the reader in her physi- 
cian. The book avoids all controversial areas 
leaving these to the individual physician. Fur- 
thermore, unlike other prenatal books we have 
seen, Adventure To Motherhood is nonencyclo- 
pedic and does not deal with abnormalities of 
obstetrics but rather shows a happy, healthy 
pregnancy successfully concluded with the aid 
of the physician. 

While this unique picture story will un- 
doubtedly stand on its own merit as a book, the 
publishers are making it the cornerstone of an 
equally unique total program under the title of 
the Busy Doctor's Time-Saver Kit for physi- 
cians engaged in obstetrical practice. This kit 
consists of a self-taking obstetrical history, a 
notebook size hospital information supplement 
sheet, and 23 supplementary leaflets bearing 
such likely titles as: Postpartum Instruc- 
tions; Diabetes In Pregnancy; The Rh Fac- 
tor; Cesarean Section; Constipation, etc. These 
addenda to the book are written in the same 
concise style and supply noncontroversial in- 
formation about each condition which the doctor 
can easily and quickly interpret in terms of the 
particular patient to whom it applies. 

The kit is cleverly conceived to allow the doc- 
tor using it to individualize and establish rap- 
port in the case of each patient. At the same 
time it allows him to maintain the most complete 
and standardized records and to approach the 
patient in a scientific but completely personal 
manner. All of this is accomplished in a mini- 
mum amount of time. These factors make it of 
unique value in an industrial medical application. 

We predict that the book and the companion 
program will be enthusiastically received by 
busy practitioners. Busy Doctor's Time-Saver 
Kits in other fields also are in preparation. 
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Recent Advances in Respiratory 
Tuberculosis 


by Frederick Heaf, M.D. and N. Lloyd Rusby, M.A. 
(Boston: Little, Brown and Company, 1959) il- 
lustrated, $8.00 


During the 10 years that have elapsed since 
the publication of the last edition of this book 
profound changes have taken place in the con- 
trol and management of respiratory tuberculosis 
and the mortality from the disease has been 
reduced in almost all parts of the world. The 
time has not arrived when a complacent atti- 
tude can be adopted. If the eradication of tuber- 
culosis is considered as a global and not merely 
a national endeavor, many complex issues re- 
main to be settled and methods of control which 
have proved successful in the past must be ex- 
tended and employed with unabated vigor. ‘In- 
deed, the importance of regarding tuberculosis 
as an international problem has become more 
widely appreciated in recent years and marks 
a notable development in the modern approach 
to the disease. 

The purpose of this book is pursued under 
these major categories: epidemiology, preven- 
tion, tuberculin and tuberculin testing, B.C.G. 
vaccination, chemotherapy, collapse therapy, 
treatment by resection, primary tuberculosis, 
respiratory function studies, chest radiography, 
rehabilitation, some miscellaneous advances, def- 
initions, classifications, statistics and recent 
legislation. 

While every industrial physician ever is on 
the qui vive as to tuberculosis, added concern 
is in tuberculosis as it may occur along with 
silicosis. On that point this language appears, 
“Vorwald and his colleagues (1950) have made 
some interesting observations on the course of 
the B.C.G. lesion in the presence of silicosis. 
They found that the tissue resistance of guinea 
pigs to B.C.G. was lowered by quartz particles 
so much that the dose used for vaccination or in- 
fection by inhalation could produce progressive 
and fatal tuberculosis. The virulence of B.C.G. 
organisms recovered from the tissue of these 
silicotic guinea pigs was unaltered. The fact that 
viable B.C.G. were recovered from the lungs and 
tracheobronchial lymph nodes of the tuberculo- 
silicotic animals up to 18 months after vaccina- 
tion is important. It would seem that it is no 
longer possible to maintain that the organisms 
of B.C.G. are unable to produce progressive 
tuberculosis under any conditions.” The infer- 
ence is that whatever the merits of B.C.G. vac- 
cine, it is no boon for the silicotic. 

This small book lives up to its expressed in- 
tentions. It is an unelaborate concise appraisal 


of newness in tuberculosis in all its major rami- 
fications. The library of every industrial physi- 
cian needs at least one book on tuberculosis. This 
one offers much. 


Curriculum Study of the Occupational 
Health Aspects of Nursing 


HEIDE L. HENRIKSEN (Minneapolis: University 
of Minnesota, 1959) 112 pp., $2.25 


Postmature, but healthy, is this report of a 
two-year study conducted in Minnesota, “to de- 
termine the essentials of occupational health 
which should be included in the basic nursing 
curriculum.” Postmature for since 1917 
sporadic efforts have been made to provide educa- 
tion in occupational health nursing. The program 
director-author of this report relates there is 
very little indication that occupational health 
is now part of the basic nursing preparation, and 
only one program for advanced study was known 
to exist in the United States. 

To determine nursing functions and program 
trends in occupational health, a questionnaire 
survey was conducted among occupational health 
nurses, industrial physicians, management and 
employees. The results indicated the same basic 
health services are required in any employee 
health service regardless of occupation. 

During the two-year period, the project direc- 
tor met with faculty members from six collegi- 
ate schools of nursing to discuss curriculum 
roals and content, and to explore the possibility 
of integrating occupational health concepts with- 
in the present curricula structure. It was deter- 
mined, and examples given, that this could be 
done without the addition of extra courses. How- 
ever, questions raised during the exploration of 
this subject indicated occupational health nurs- 
ing, in a one-nurse unit, could not generally be 
considered a first level position. Therefore, basic 
nursing education would serve mainly to acquaint 
the students with this specialty. Some considera- 
tion was given to further preparation which 
would enable the nurse to function adequately 
in industry, and would eliminate the hit-and-miss 
methods which have so often had to be used in 
the past. 

The project was undertaken with a special 
grant from the American Journal of Nursing 
Company to the Minnesota League for Nursing. 
In the report many thought provoking questions 
are raised, each of which would be worthy of 
further research. A wealth of material is sand- 
wiched between the description and methodology 
of the project. As a climax, the author invites 
others to support and continue what she so truly 
calls “an adventure in cooperation.” 

—IRENE D. COURTENAY 
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Incident at Chicago 


he 1960 report of Dr. Whittaker’s History 

Committee regarding the forthcoming book, 
Occupational Health in America — The Evolu- 
tion of the Industrial Medical Association, re- 
marks that no one knows just when, or to whom, 
the idea of such a history suggested itself, but 
that “a history of some sort” was officially dis- 
cussed by the AAIP&S in the early 1940’s, and 
talked about among the older members prior 
to that time. In that connection the following 
incident is related. 

In 1937 one of the editors of this Journal pro- 
posed that the group photograph of the organi- 
zation meeting of the American Association of 
Industrial Physicians & Surgeons at Detroit in 
June, 1916, be published, together with the list 
of those present. This would appear in the 
Journal as a two-page spread, with the names 
above and below the halftone panel. For that 
purpose the late Dr. Harry Mock lent the framed 
photograph that hung on his office wall, and 
from it the necessary halftone plates were en- 
graved and sent to the printer. Only then was 
it discovered that there was no list. If any 
register had been kept, it was lost. In the hope 
that they might furnish some names, proofs of 
the halftone plates were sent to those Associa- 
tion members most likely to have knowledge or 
recollection of the occasion, but from the 50 
or more thus contacted only two identifications 
were forthcoming. Still undaunted, the editor 
had a full-size glass transparency of the picture 
made, and this was mounted in a box with a light 
behind it and set up in a prominent place in 
the exhibit room at the Thirty-Third Annual 
Meeting of the Association at the Palmer House 
in Chicago in June, 1938. The older members 
were asked to study it, and see whom they could 
recognize. Among the most interested were Drs. 
Loyal Shoudy, Cassius Watson, and Otto Geier. 
Nearly everyone commented on the appearance 
of the same man at both ends of the picture. How 
he got from one end of the line to the other in 
time to be photographed at both is still a 
mystery — second only to the mystery of who 
they were that stood “between him,” for only 
seven of the more than a hundred could be 
named. 

In expressing his disappointment to Dr. 
Shoudy, the editor said: “Why don’t you elect 
or appoint an official historian, to preserve the 
record at least from now on? Twenty years 
from now there’ll be as much interest in what’s 
being done here today as there is today in what 
was done 22 years ago in Detroit.” Dr. Shoudy 
replied that the minutes of the meetings as they 
were accumulating year by year ought to con- 
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stitute a pretty good record. The editor agreed. 
“But,” he added, “there isn’t much sparkle in a 
chronology.” 

Dr. Shoudy was reelected to the Board of Di- 
rectors at that meeting in 1938. Before leaving 
Chicago he told the editor that he had put before 
the Board the proposal to create a history com- 
mittee. The Journal’s project involving the group 
photograph was abandoned; the halftones gath- 
ered dust in the printer’s cabinet for a year or 
so and finally were scrapped. Dr. Whittaker’s 
1960 report says: “In 1942, a ‘committee for the 
purpose of preparing a history’ was established.” 
Dr. Shoudy was its first chairman. The group 
photograph of the organization meeting in 1916 
is reproduced in the forthcoming history — but 
still without the names. -A.D.C. 


Dexterity 


It is commonplace knowledge that the new 
worker in industry, the “green hand,” goes about 
his duties clumsily, using unnecessary muscle 
groups, spoiling much work material, becoming 
temporarily accident prone and developing fa- 
tigue out of proportion to the impositions of the 
tasks. In time this gives way to ease, comfort, 
dexterity and facility in the work performance. 

What is not commonplace knowledge is that 
there exists a precise mental and nervous mecha- 
nism that governs such adjustments. The late 
Philip Mitchell in his A Textbook of General 
Physiology writing about “Habits as Developed 
Reflexes” makes much clear: 

“The common expression, ‘act by force of 
habit,’ implies the mechanical nature of activities 
that are habitual, for the words suggest that 
one can respond to a given set of conditions in 
only one way. But acts that eventually become 
habitual are not done in this seemingly mechani- 
cal way at first. The application of automobile 
brakes at the right time requires careful thought 
and fixed attention on the part of a beginning 
driver; but after driving becomes habitual to 
him, any circumstances which necessitate stop- 
ping result in application of the brakes by the 
driver, even though his attention appears to be 
fixed on other matters, and the habitual driver 
is very apt to find himself involuntarily making 
the motions of putting on the brake when some- 
one else is driving the automobile. Training ap- 
pears to make one react automatically. Many illus- 
trations could be given. All skilled actions, 
handling of machinery and tools, playing musical 
instruments, making the movements required in 
any skillful athletic game, and the ordinary acts 
that are daily performed by human beings, come 


to be comparatively automatic. The movements 
for any such acts, at first slow and awkward, 
become easier and easier with repetition until 
they are finally done with no apparent attention. 
‘Practice makes perfect.’ Even such common acts 
as standing erect and walking are really habits 
which must be slowly and difficultly acquired by 
the child. The power to acquire habits is of 
great value in human life. Most of our everyday 
acts are performed without the need of special 
attention; in a reflex manner. Were this not the 
case, mental activity would need to be concen- 
trated continually upon the acts necessary for 
mere existence, but acquisition of new reflexes 
gives the mind freedom to gain new knowledge. 

“Human progress is thus primarily dependent 
upon the ability to acquire habits. From the 
standpoint of physiology, habits may be defined 
as acts which are done at first in a typically 
voluntary way but which, after sufficient repeti- 
tion, are done in a comparatively reflex way. A 
physiological explanation of the acquisition of 
habits is based on the assumption that habit 
forming involves the establishment of new re- 
flex paths. The resulting arcs, however, are not 
composed of new neurons, for a vertebrate is 
born with the same number of neurons that it 
possesses throughout life. The new paths are 
not built but merely become functional for re- 
flex acts. Repeated use of certain neurons appears 
to wear a path across them. According to the 
theory of synapses, the paths of conduction be- 
tween certain receptors and effectors are at 
first partly blocked and can only slowly become 
comparatively open as a result of repeated volun- 
tary use. The explanation also assumes that nu- 
merous other possible paths which should be 
blocked to further the efficient performance of 
the given act, are at first comparatively open. 
This part of the explanation is designed to ac- 
count for the fact that many muscles are used 
unnecessarily during the first awkward attempts 
of a person who is learning how to perform a 
skilled act. His coordination is imperfectly ad- 
justed for the given performance. With acquisi- 
tion of skill, the paths conducting excitation un- 
necessarily are blocked so that a skilled person 
does not use his muscles inefficiently. This is the 
chief reason why a skilled worker is less fatigued 
by the performance of a given amount of work 
than is a ‘green hand.’ The acquisition of skill 
or of any habit means the development of special 
paths due, in the theory of synapses, to new ad- 
justments of graded synaptic resistance.” 

One no longer need wonder why the skilled 
concert pianist even when on tour still daily 
must go about three to six hours of grueling 
practice. He is keeping his reflex channels open. 
Otherwise, soon he would not be the great artist. 
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In Acute 
Illness... 


NILEVAR 


Can Speed 
Recovery 


.* 


~“€_ ommonly, negative nitrogen balance! occurs 
during acute febrile illnesses and following 
traumatic events and surgical procedures.” As 
much as 300 to 400 Gm. of nitrogen? may be 
destroyed daily in severe infections. Convales- 
cence! is delayed when negative nitrogen bal- 
ance is large and persistent. 

NILEVAR Builds Protein, Speeds Convales- 
cence to Complete Recovery? 6 “. . . we were 
impressed® with the efficacy of Nilevar as an 
anabolic agent. All of the patients reported feel- 
ing much more vigorous and experiencing an 
increase in appetite. ...” 

The actions of Nilevar4 in reversing a nega- 
tive nitrogen balance —and therefore a negative 
protein balance—improving the appetite and in- 
creasing the sense of well-being can be expected 
to shorten the illness and the convalescence of 
these patients. 

An initial daily dosage of 30 mg. of Nilevar 
(brand of norethandrolone) is suggested. After 
one to two weeks, this dosage may be reduced 
to 10 or 20 mg. daily in accordance with the re- 
sponse of the patient. Continuous courses of 
therapy should not exceed three months, but 
may be repeated after rest periods of one 
month. Nilevar is supplied as tablets of 10 mg., 
drops of 0.25 mg. per drop and ampuls of 25 
mg. in 1 cc. of sesame oil with benzyl alcohol. 


1. Eisen, H. N., and Tabachnick, M.: Protein Metabolism, M. 
Clin. North America 39:863 (May) 1955. 2. Jamison, R. M.: 
General Nutritive Deficiency, Virginia M. Month. 83:67 (Feb.) 
1956. 3. Goldfarb, A. F.; Napp, E. &.; Stone, M. L.; Zucker- 
man, M. B., and Simon, J.: The Anabolic Effects of Norethan- 
drolone, a 19-Nortestosterone Derivative, Obst. & Gynec. 
11:454 (April) 1958. 4. Batson, R.: Investigator’s Report, Feb. 
11, 1956. 5. Weston, R. E.; Isaacs, M. C.; Rosenblum, R.; 
Gibbons, D. M., and Grossman, J.: Metabolic Effects of an 
Anabolic Steroid, 17-Alpha-Ethyl-17-Hydroxy-Norandrostenone, 
in Human Subjects, J. Clin. Invest. 35:744 (June) 1956. 6. Brown, 
C. H.: The Treatment of Acute and Chronic Ulcerative Colitis, 
Am. Pract. & Digest Treat. 9:405 (March) 1958. 
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1. In ameliorating 
pain of 
tension headache... 


2. ANACIN exerts a 
better ‘total’ 
effect... 








3. ANACIN provides 
rapid, prolonged 
analgesia—also eases 
tension and pressure. 





® / Fora better ‘total’ 
A N AC N effect in pain-relief 
ANALGESIC TABLETS 


WHITEHALL LABORATORIES, NEW YORK, N.Y. 
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AND 


OPINION 


Medical Cards 


Waliet size medical informa- 
tion cards to record immuniza- 
tions, drug allergies, and chronic 
ailments (such as diabetes or 
high blood 
tributed to employees in all af- 
filiates of First Bank Stock Corp., 
St. Paul, Minn. 
Industrial Relations News, 
May 28, 1960. 


pressure), are dis- 


Government in Medicine 


More than half the adult popu- 
lation favors government help in 
obtaining low-cost medical and 
hospital care. About one in three 
believe present government ac- 
tivity in this area should be in- 
creased. But many Americans 
have no opinion on this contro- 
versial question. These are the 
major findings of two University 
of Michigan studies on public at- 
titudes toward government par- 
ticipation in health and hospital 
care. 

The first study was conducted 
by the University of Michigan 
Survey Research Center with a 
national sample of nearly 2,000 
adults in late 1956, while the 
second was done by the Univer- 
sity of Michigan Detroit Area 
Study with 860 interviews in 
Wayne County early in 1957. Re- 
sults were similar in beth cases. 

Fifty-five percent of those in- 
terviewed in the national study 
felt the government should “help 
people get doctors and hospital 
care at low cost.” Twenty-five 
percent were opposed to govern- 
ment help, while 20% had no 
opinion. In the Detroit study, 
63% favored governmental as- 
sistance, while 23% were opposed. 

Participants in the national 
study also were asked, “Is the 
government going too far or do- 
ing less than it should?” in help- 


ing provide low-cost hospital and 


medical care. Responses were: 
not enough, 34%; about right, 
23% ; too much, 2%; and no opin- 
ion, 41%. 

In Wayne County, the propor- 
tions were: not enough, 37%; 
about right, 32%; too much, 5%; 
don’t know, no opinion, not as- 
certained, 26%. 

Older people were more likely 
to favor government help in get- 


ting low cost and to feel the gov- 
ernment wasn’t doing enough in 
this field. Among those age 65 and 
over, with an opinion, 63% felt 
present government help was not 
enough, 31% said it was about 
right, and 6% believed it was 
too much. 

“There is a tendency for po- 
litical conservatism to increase 
with age,” the authors noted. Yet 
the survey findings indicate that 
“older persons who might other- 
wise favor a smaller role for 
government in general make an 
important exception to this prin- 
ciple when it comes to financing 
medical care costs.” 


Just Mixed Up 


At a recent forum on the prob- 
lems of keeping employees happy, 
Robert N. MeMurry, M.D., of 
Chicago told of a type of worker 
who seems to hate everybody, 
particularly the boss. He told of 
one such youth in an automobile 
factory who “got his ‘kicks’ from 
welding pop bottles in somewhat 
inaccessible places in the auto- 
mobile bodies. As a result, when 
the car was assembled and taken 
out for the final trial run, there 
would be a rattle which nobody 
would be quite able to locate. In 
consequence, the car would have 
to be almost totally disassem- 
bled... «.° 

The question is, why did the 
employee act this way? 

Dr. McMurry also identified a 
type of employee who has sus- 
picions that other employees 
don’t like him and are ridiculing 
him behind his back. 

He told about the head of an 
electrical workers union local in 
Chicago which had many women 
members. Some of the women 
would call the head of the local 
and demand that he do some- 
thing because, “People on my 
job are talking about me. Some- 
times it is the other girls who 
are talking about me; sometimes 
it is the foreman who is saying 
things abcut me that just aren’t 
fair .. .”” When one extreme case 
complained that the criticisms 
were coming out of her TV set, 
the union official said he would 
send his “secret agents” to in- 
vestigate. He reported that they 














OUR 64th YEAR 


WOODWARDE2 


185 \.Wabash-Chicago, Il. 


ouncdar the counsgling Avurtee tr” 
with distinction over half a cantuty. 
Telephone: RAndolph 6-5682 


POSITIONS WANTED 


Medical Director: Dipl, Int Med; 3 yrs, priv 
pract; 10 yrs, priv pract, Int med; 4 yrs, 
Asst Med Dir, lge automotive indus; seeks 
large multi-plant indus; any location. 


Medical Director: 38; Southerner; M.D., Van- 
derbilt; MPH; Dipl, Preventive Med; 4 yrs, 
successful priv pract; 8 yrs, city & county 
hith officer; prefers indus med as career; will 
consider asstshp if higher level potential ex- 
ists; prefers south or foreign. 


Medical Director: Cert’d, Prev.Med; 7 yrs, 
group & priv pract; 2 yrs, plant phys to 
Phys-In-Charge, lge impor chem co; also in- 
structor, univ PG schl; seeks Western States; 
Age 42. 

Medical Director: 3 yrs, assoc med dir, very 
lge heavy-metal fabricating co; now med dir, 
lge co; prefers MW or E; middle 30's; availa- 
ble 30 days. 


Medical Director: 6 yrs, asst med dir, impor- 
tant chemical co; since 1953, successful priv 
genl pract; prefers indus med w/regular 
hours; Atlantic seaboard, Ohio, Pa. early 40’s. 


Director of Aviation Medicine: Cert’d. Prev. 
Med; trng includes 1% yr Ortho res; MPH. 
Johns Hopkins Univ; 10 yrs, Dir of Prof 
Services & Avia Med, USAF; now retiring 
from mil; will accept foreign or domestic post. 


Staff Physician: Two years, private pract 
experience; now seeks advantage of salaried 
Indus position; seeks post where Int Med & 
cardio trng will be of value; Age 37. 


Staff Physician: 5 yrs, priv. genl pract; seeks 
Indus post only; prefs Tex, La, So. Carolina, 
will consider foreign; Age 28. 


Staff Physician: Seeks primarily foreign appt, 
will consider others; 2 yrs, private pract; 
4 yrs, Indus Med; Age 34. 


Staff Physician: 28; strong interest career 
indus med; MD, Boston univ, S of M; 2 
yrs, med ofc, USN; presently Sr med ofe, 
USN ordne dept; mil serv compltd; any lo- 
cality; DNB immed avail. 


Staff Physician: MPH, Univ of Mich; MD, 
Colo; 1 year, post-grad, Indus Hlth, Harvard ; 
6 yrs, Indus phys, important oil co; seeks 
full-time indus hlth work—dir active med, 
Indus hygiene & safety progm; Kansas City 
area; Age 36. 


POSITIONS OPEN 


Medical Director: important Research centr; 
will be responsible for organizing, devel- 
oping & administering new preventive med 
progm with full managment support; one of 
America’s Irgst companies; heavy steel ap- 
paratus industry; must be Board internist; 
East. 

Assistant Medical Director: 40 hrs; 5 days; 
regional plant, 5000 factory & ofc emplys: 
main hsp & in-plant hsp; 60 bldgs, 100 acres; 
major co; 50 domestic & foreign plants; out- 
stndg potential, career indus med; liberal 
starting sal & benefits includg life, med in- 
sur & pensions; NE. 


Chief Physician: 2 mining units of impor 
co; heavy indus; shld have deep understand- 
ing of workman’s problems; prefer Bd inter- 
nist; consider one w/int med exper; to $16,- 
000; excl fringe benefits; 3 wks/vac; one 
week grad studies at company’s expense; E. 


Associate Physician: Internist or Internist- 
Preventive Medicine specialist to work in 
important world-wide Company’s medical in- 
dustrial diagnostic office in N.Y.C; $15,000. 
Ist yr plus very liberal company benefits. 


IF IN NEED OF MEDICAL PERSONNEL, WRITE US 
SO WE MAY PREPARE AN INDIVIDUAL SURVEY 
FOR YOU 


We offer you our best endeavor—our integrity— 
our 64 year record of effective placement 
achievement 


STRICTLY CONFIDENTIAL 











had stopped the whispering be- 
hind the member’s back; and she 
seemed satisfied with this ruse 
for a time. 

Why do these women develop 
such problems? 

At the same forum (sponsored 
by the Connecticut Mutual Life 
Insurance Co.), Norman Plum- 
mer, M.D., Medical Director of 
the New York Telephone Co., dis- 
cussed the differences in absentee- 
ism among men and women. He 
reported that his company’s rec- 
ords showed that absences be- 


Aigh- Speed . 


cause of illness were twice as 
high in women as in men but 
that men are more likely to suffer 
life-endangering illnesses. He 
concluded: “It seems likely that 
the higher incidence of illness 
reported by women, the greater 
amount of disability that they 
experience and the greater num- 
ber of visits that they make to 
the doctor is largely the result 
of culturally determined differ- 
ences in their attitude toward 
what constitutes illness and what 
creates an acceptable reason for 


DEPENDABLE 


PRESSURE STEAM STERILIZATION 


AMERICAN STERILIZER 
61 
3-R PORTABLE DYNACLAVE ™ 


@ The low cost, high performing 
American 613-R Dynaclave assures 
positive sterilization with pressure 
steam at 250°F. or 270°F. It is fast, 
reaching 270° F. in approximately 
seven minutes. 

Operation is fully automatic with 
selective sterilizing cycles from 3 to 
60 minutes. Cools and dries instru- 
ments or supplies by exhausting 


steam and residual water back into 
water reservoir—NOT into room. 

The 613-R, with greater capacity, 
accommodates three large trays 
(6.x 13’’). Handsome, all stainless 
steel construction is durable and 
easy to clean. Other features include 
a Safety-Lock Door, Adjustable 
Thermostat and Accurate Tempera- 
ture Gauge. Automatically burn-out 
proof. 


See your authorized American Sterilizer dealer 
or write for Bulletin DC-410. 


AMERICAN 


IN CANADA: The Americon Sterilizer 


STERILIZER aes lng nee 
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disability. 

Are women a weaker sex be- 
cause they give in more easily 
to sickness or are they the strong- 
er sex because they take care of 
themselves and live longer than 
men? 

These examples illustrate the 
broad national problem involved 
in helping people to keep regular- 
ly at their jobs and to get along 
with each other. The maladjusted 
employee is a trouble-maker, he 
changes jobs frequently and he 
may be accident-prone. Such poor 

adjustments and unnecessary 

absenteeism cost industry an 
estimated three billion dollars 

a year. Alcoholism alone causes 

industrial losses estimated at 

a billion dollars a year. 


Waterloo (la.) Courier, 
March 24, 1960. 


Heads Up 


Safety helmets dramatize the 
importance of accident pre- 
vention at Lehigh Portland 
Cement Co., Allentown, Pa. 
Each month a safety hat for 
each department is hung over 
a sign reading “Accident Free 
Departments.” If a member 
from any department is in- 
jured, his department’s hat is 
moved over a sign reading 
“Accident Medical Cases”; if 
the case develops into a lost- 
time injury, the hat stays 
there for the remainder of 
the year. 
Industrial Relations News, 
May 28, 1960. 


Mental Bottlenecks 

Ten percent of any industrial 
population has sufficient psy- 
chiatric problems to affect 
work, said Dr. Alan A. Mac- 
Lean, Psychiatric Consultant 
for International Business Ma- 
chines Corp., at the first clini- 
cal session of the Kentucky 
Industrial Medical Associa- 
tion. 

Dr. MacLean, reporting on 
a study of psychiatric prob- 
lems in eight industrial plants, 
noted that such a percentage 
of psychiatric ills would rep- 
resent a substantial payroll 
problem for any corporation. 
However, industry realizes the 
importance of mental health 
and is taking steps to improve 
the mental health of em- 
ployees. 





KEEP THEM ON THE 
JOB WITH BUFFERIN® 


Fast relief of headache and 
muscle-joint pains without 
salicylate gastric irritation 


8.7% of employees to whom you give 
plain aspirin may return the same day 
with an upset stomach.* This aspirin in- 
tolerance apparently is due to the local 
action of aspirin.! 

BUFFERIN with its antacid compo- 
nents sharply reduces the incidence of 
gastric intolerance while enhancing the 
comfort of the patient. 


For fast analgesic and anti-inflamma- 


tory benefits without salicylate gastric 
irritation, dispense BUFFERIN. 


*Based on 8.7% patient intolerance to salicylate 
therapy reported by Tebrock, H. E.: Ind. Med. 
& Surg. 20:480-482, 1951. 

1. Kelly, J. J., Jr.: Am. J. Med. Sci. 232:119-128 
(Aug.) 1956. 
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had stopped the whispering be- 
hind the member’s back; and she 
seemed satisfied with this ruse 
for a time. 

Why do these women develop 
such problems? 

At the same forum (sponsored 
by the Connecticut Mutual Life 
Insurance Co.), Norman Plum- 
mer, M.D., Medical Director of 
the New York Telephone Co., dis- 
cussed the differences in absentee- 
ism among men and women. He 
reported that his company’s rec- 
ords showed that absences _ be- 
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cause of illness were twice as 
high in women as in men but 
that men are more likely to suffer 
life-endangering illnesses. He 
concluded: “It seems likely that 
the higher incidence of illness 
reported by women, the greater 
amount of disability that they 
experience and the greater num- 
ber of visits that they make to 
the doctor is largely the result 
of culturally determined differ- 
ences in their attitude toward 
what constitutes illness and what 
creates an acceptable reason for 
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American 613-R Dynaclave assures 
positive sterilization with pressure 
steam at 250°F. or 270°F. It is fast, 
reaching 270° F. in approximately 
seven minutes. 

Operation is fully automatic with 
selective sterilizing cycles from 3 to 
60 minutes. Cools and dries instru- 
ments or supplies by exhausting 


steam and residual water back into 
water reservoir—NOT into room. 

The 613-R, with greater capacity, 
accommodates three large trays 
(6’’x 13’’). Handsome, all stainless 
steel construction is durable and 
easy to clean. Other features include 
a Safety-Lock Door, Adjustable 
Thermostat and Accurate Tempera- 
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proof. 
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to sickness or are they the strong- 
er sex because they take care of 
themselves and live longer than 
men? 

These examples illustrate the 
broad national problem involved 
in helping people to keep regular- 
ly at their jobs and to get along 
with each other. The maladjusted 
employee is a trouble-maker, he 
changes jobs frequently and he 
may be accident-prone. Such poor 

adjustments and unnecessary 

absenteeism cost industry an 
estimated three billion dollars 

a year. Alcoholism alone causes 

industrial losses estimated at 

a billion dollars a year. 

Waterloo (la.) Courier, 
March 24, 1960. 
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Safety helmets dramatize the 
importance of accident pre- 
vention at Lehigh Portland 
Cement Co., Allentown, Pa. 
Each month a safety hat for 
each department is hung over 
a sign reading “Accident Free 
Departments.” If a member 
from any department is in- 
jured, his department’s hat is 
moved over a sign reading 
“Accident Medical Cases”; if 
the case develops into a lost- 
time injury, the hat stays 
there for the remainder of 
the year. 
industrial Relations News, 
May 28, 1960. 


Mental Bottlenecks 

Ten percent of any industrial 
population has sufficient psy- 
chiatric problems to _ affect 
work, said Dr. Alan A. Mac- 
Lean, Psychiatric Consultant 
for International Business Ma- 
chines Corp., at the first clini- 
cal session of the Kentucky 
Industrial Medical Associa- 
tion. 

Dr. MacLean, reporting on 
a study of psychiatric prob- 
lems in eight industrial plants, 
noted that such a percentage 
of psychiatric ills would rep- 
resent a substantial payroll 
problem for any corporation. 
However, industry realizes the 
importance of mental health 
and is taking steps to improve 
the mental health of em- 
ployees. 
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KEEP THEM ON THE 
JOB WITH BUFFERIN® 


Fast relief of headache and 
muscle-joint pains without 
salicylate gastric irritation 


8.7% 
plain aspirin may return the same day 
with an upset stomach.* This aspirin in- 
tolerance apparently is due to the local 


of employees to whom you give 


) 


action of aspirin.! 

BUFFERIN with its antacid compo- 
nents sharply reduces the incidence of 
gastric intolerance while enhancing the 
comfort of the patient. 

For fast analgesic and anti-inflamma- 
tory benefits without salicylate gastric 
irritation, dispense BUFFERIN. 


*Based on 8.7% patient intolerance to salicylate 
therapy reported by Tebrock, H. E.: Ind. Med. 
& Surg. 20:480-482, 1951. 

1. Kelly, J. J., Jr.: Am. J. Med. Sci. 232:119-128 
(Aug.) 1956. 
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showed that the 
individuals in- 


The report 
majority of the 
volved were in the older age 
bracket and had been with the 
company for some time. Most in- 
dividuals have family problems 
that they can cope with until they 
are confronted with a major job 
change. Industry today is at- 
tempting to become more familiar 
with the individual employee, and 


Soviet Novocaine 
Procaine hydrochloride, 
known as novocaine, has been one 
of medicine’s scullery maids for 
over 50 years. The drug has been 
used by doctors and dentists al- 


netter 


most exclusively as a local anes- 
thetic. However, a recent Soviet 
medical book reports that Rus- 
sian medical researchers are now 


responded to a series of infusions 
of procaine into the arteries, so 
that the patients were able to 
resume their normal activities, 
according to the author, Dr. N. 
K. Gorbadei. Dr. Gorbadei has 
reported on 177 cases of peptic 
ulcer treated at the Leningrad 
Sanitary-Hygiene Medical Insti- 
tute. 

The English 


translation, en- 


titled Intraarterial Infusion of 
Procaine in Therapeutic Practice, 
includes as an appendix a report 
by I. I. Velikanov on treatment 
of hypertensive patients with 
intraarterial procaine  infu- 
sions. Dr. Velikanov’s report 
was first published in the Bul- 
letin of the Academy of Sci- 
ences of the Kazak SSR. 

In addition to the treatment 
of -peptic ulcer and _hyper- 
tension, doctors at the Lenin- 
grad medical institute have 
used these injections success- 
fully in the treatment of 
bronchial asthma, polyneuri- 
tis, angina pectoris, and other 


using the old painkiller as an 
effective treatment for many of 


the stress diseases. 


emotional problems are consid- 


ered before any major job change 
is made. 

ulcer dating 
of Leningrad 


Cases of peptic 


(Ky.) Herald, 4 
the seige 


April 8, 1960. 


From Lexington 
back to 





PSORIASIS. 


4 distressing 


to the patient 


4 perplexing 


to the doctor 


stress diseases. 

The intensity of Soviet in- 
terest in procaine as a thera- 
peutic agent is shown by the 
list of references to other 
Soviet publications on the sub- 
ject. This list indicates that 
at least 16 other Soviet medi- 
cal research institutes are con- 
ducting experimental or clini- 
cal trials of 
therapy in the stress diseases. 
Dr. Gorbadei reports that the 
effect cf the 


procaine as a 


RIAS 
Ww 


clinically tested > 


substance varies 
with the method of injection 
and also with the type of 
nervism of the patient. 

Procaine hydrochloride is 
also the active ingredient in 
the H. injections which the 
Rumanian doctor, Professor 
Anna Aslan, claims to be a 
highly effective therapy for 
many of the diseases of old 
age, including arthritis, Par- 
kinscnism, senility. 


ethically promoted > 
safe and effective > 
easy to use > 


maximum assurance > 


against recurrence and 
adverse reactions 


WRITE for PROFESSIONAL 


SAMPLE ond LITERATURE Vigilance is the Watchword 


Widespread employee dishon- 
esty, exorbitant waste, and 
mismanagement are driving 
the nation’s volunteer hospi- 
tals to the brink of bank- 
ruptey, at a time when they 
are on the threshold of tre- 
mendous expansion in the de- 
mand for their services, prom- 


COMPOSITION 
RIASOL contoins 0.45% Mercury chemically com- 
bined with soaps, 0.5% Phenol, 0.75% Cresol. 


AVAILABLE 
at pharmacies or direct 
in 4 ond 8 fluid ounces 


SHIELD LABORATORIES 
Dept. IM-760 


12850 Mansfield Avenue e Detroit 27, Michigan 





Spray on rapid 


and profound relief 


of pain... 


Ist, 2nd and 3rd degree burns, 
cuts, lacerations and 


abrasions . . . 





AEROSOL 


“By stopping the pain, shock apparently is eliminated 
or minimized.’ Every plant should have Americaine Aerosol 
for emergency use. 


relieves pain in 2-3 minutes . . . lasts 4-6 hours 
easy to apply . . . covers large areas quickly 
water-soluble, bacteriostatic, sanitary 
excellent for pre-debridement of abrasions, etc. 


no sensitivity in over 12,600 published cases 


1. Kuba, E. F.: First Stage Treatment of Burns and Prevention of Shock, 
Indust. Med. 12:369-371 (Aug.) 1958. 


Send for literature... 


ARNAR-STONE LABORATORIES, INC. / Mt. Prospect, Illinois 


inent members of the medical 
profession were told by Norman 
Jaspan, management consultant 
and author of The Thicf in the 
White Collar. Mr. Jaspan pointed 
out that hospital costs could be 
slashed as much as 20% and pa- 
tient care cost substantially re- 
duced; he placed the primary 
blame for this financial! plight 
largely in the laps of members 
of the boards of trustees. 

Many trustees have a full time 
job of running their individual 
enterprises, he said, whereas a 
hospital administrator must run 


many businesses. This is a huge 
and complex responsibility 

the operation of a hospital is 
not only big business but a com- 
bination of many large busi- 
nesses. “After all,” said Jaspan, 
“a hospital has the same prob- 
lems as a pharmacy, hotel, laun- 
dry, restaurant. purchasing de- 
partment, research institution, 
fund raiser, educator, public 
servant, and most important, it 
must care for the sick. Yet in 
most cases the hospital adminis- 
trator must carry out these duties 
handicapped by inefficient per- 


relaxing, restful sleep 


without barbiturates, bromides or narcotics 


somines: 


SOMINEX contains no barbitu- 
rates, bromides or narcotics. It is 
designed specifically as a bedtime 
sedative, and should not be used 
as a daytime tranquilizer. 

In SOMINEX, the safe sedative 
action of methapyrilene is 
enhanced by scopolamine and 
salicylamide. The total effect is 
one of safe sedation without 
hang-over or danger of habitu- 
ation. No prescription is required. 
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THE SAFE SOMNIFACIENT 


Each SOMINEX tablet provides: 
Methapyrilene HCl, 25 mg.; sco- 
polamine aminoxide HBr, 0.25 
mg.; salicylamide, 200 mg. Dos- 
age: 2 tablets one-half hour be- 
fore retiring. Some patients will 
require only one tablet. Supplied: 
vials of 18 tablets. 

For a complimentary supply, 
please address your request to: 
Dept. SC, J. B. Williams, Inc., 
711 Fifth Avenue, New York, N.Y. 


sonnel, poor controls, and limited 
budgets with a work load de- 
manding his attention around 
the clock, 365 days a year. This 
must make it impossible for him 
to know what is really going on 
beneath the surface.” 

A 500 bed hospital, for exam- 
ple, probably employs 1,250 work- 
ers, and when patients and visi- 
tors are considered, may serve 
a minimum of 3,000 to 4,000 
meals a day. There are very few 
hotels and restaurants that pre- 
pare this many meals, stated 
Jaspan. 

The consultant charged that 
today’s hospital is operating 
under conditions so loose that 
pilferage and theft of sup- 
plies, equipment, food, drugs, 
narcotics and other expendable 
goods intended for patients 
has become commonplace. 

There is an abundance of 
collusion with vendors, ap- 
proving duplicate invoices, ac- 
cepting short-shipments, man- 
ipulating inventories, dispens- 
ing inferior merchandise and 
other malpractices, Jaspan 
asserted. In addition, hospital 
personnel pass judgment on 
how much to charge their 
friends and_ relatives, and 
which patients are to be clas- 
sified as welfare cases. In this 
atmosphere, respect for dis- 
cipline and controls vanishes. 

Jaspan charged that some 
manufacturers’ representatives 
(detail men), in order to pro- 
mote their products, flood the 
market with free goods which 
often find their way into un- 
scrupuleus hands. Many phar- 
macists. doctors, interns, and 
others convert these items, 
originally tendered only for 
use as professional samples, 
into cash or exchanges at drug 
stores. The same often occurs 
with partly used drugs re- 
turned from the nursing floors, 
which, for a consideration, are 
given by dishonest employees 
to a jobber or retailer, who 
may resel! these drugs to the 
same hospital at the full re- 
tail value. 

To illustrate, Jaspan told 
of a hospital pharmacist who 
caused the institution a loss 
of approximately $250,000 by 
operating his own business on 
the premises of the hospital 





With PHENAPHEN ‘ROBINS’ for medical relief of pain— 


“THE AMOUNT OF LOST TIME 
...« WAS GREATLY REDUCED” 


— reports this industrial physician* 


n- In his recent on-the-job study of pain relief in 
a industrial practice, Murray* observed that: 
comeccmpammee 4 | Y 1. Phenaphen is more effective than a standard 


aspirin-phenacetin-caffeine formula for relief of 
moderate to severe pain... 


2. Phenaphen is free from side effects despite 
its greater analgesic action... 








3. Phenaphen is safe for machine 
operators since it is free from soporific effects, 
and thus permits returning to work or driving 
home with complete safety .. . 


4. The superiority of Phenaphen is 
shown by the fact that “the amount of lost 
time .. . was greatly reduced.”’* 














Formula: Each capsule contains: 

Acetylsalicylic acid (2¥2 gf.)..ccccsserssescenee 162 mg. 
Phemmcrcotine: (5 Gis) sccisco<sescasysissescesearciniousets 194 mg. 
Phenobarbital (14 Q.).....-.cccsssssesseeeeeeseenes 16.2 mg. 
Hyoscyamjne sulfate (1/2000 gr.).........66 0.031 mg. 





Dosage: One or two capsules as required. In industrial 
practice, Murray noted that “because of the complete 
absence of side effects, it is justifiable to increase the 
medication to two tablets every four hours.’’* 


Supply: Bottles of 100 and 500 capsules. 


*Dr. R. J. Murray, Medical Dept., Sperry Gyroscope Co., 
in an article published in the New York State Journal of 
Medicine, August 15, 1953 (Vol. 53, No. 16). 


For more severe pain, Phenaphen is also 
available with varying dosages of codeine 


® ym added to the basic formula, providing | —s 
V/ greater analgesia, free from the habituation + Ea 
Y hazards of addicting narcotics, as: - 
WU G Dg, Bie capes come ale 
PHENAPHEN WITH CODEINE PHOSPHATE 's GR. SRE cane r4 
(Phenaphen No. 2) Sra 
— superior analgesic for ambulant patients | PHENAPHEN WITH CODEINE PHOSPHATE 12 GR. 
—“satisfactory for everyday industrial use”* Pemagnen We. 3) 


PHENAPHEN WITH CODEINE PHOSPHATE 1 GR. 
(Phenaphen No. 4) 


A.H. ROBINS CO., INC. * Richmond 20, Virginia 
Ethical Pharmaceuticals of Merit since 1878 





with merchandise obtained from 
detail men, as well as with drugs 
stolen from hospital stock. 

In another instance, a County 
Welfare Commissioner was con- 
victed recently on an illegal drug 
buying scheme, whereby drugs 
through the county 
hospital for $46,000 were made 


purchased 


available to three local druggists 
at a savings to them of $154,- 
000, much of which they kicked 
back to the County Welfare Com- 
missioner. 

The need for stricter controls 
in hospitals today is desperate, 


IVLEG 


Mr. Jaspan noted—both from a 
moral viewpoint as well as a 
sound business objective. In the 
lax atmosphere which is permit- 
ted to exist in hospitals, employ- 
ees drift from petty pilferage to 
larceny on a major scale. By fail- 
ing to control these routine func- 
tions, hospital management is not 
fulfilling its moral responsibility. 
Jaspan accused hospital manage- 
ment of forfeiting its preroga- 
tive to manage because of its 
failure to know what is going on 
in the complex labyrinths of the 
institution. 


Portable 
Medical 
Oxygen 


Formerly Oxy-Swig) 


WHEN OXYGEN IS NEEDED... 
EVERY SECOND COUNTS 


Portable medical oxygen is a fast-growing new conce pt in the 


field of oxygen therapy. Its life-sustaining application in heart attacks 
\ 


shock asphy x 


illnesses, asthma, fainting 


ning its vital breathing assist in respiratory 


now demonstrates the importance 


of an immediately ay tilable supply of medical oxvgen 


In the business office and at the plant 


ind in every police cal inn the 


peopl work wherever the 


travel ind wherever they live 


| 
permane nt position for whene 


Exclusive Metrox Valve: Pre« 
2 separately designed parts into a single assembly 


valve unit combines 7 


ind dos Ss aWa 


home and on the train 


in the phy siclans office 
wherever 


on whatever they 


MBETRO®® has earned a 


vel and whe rever an emerge ney arises 


sion engineere d METROX 


with old-fashioned multi-dial units. Tested in excess of 


10.000 times. Its precise tolerances established to insure a de pe ndable 


constant flow of emergency oxvgen at a regulated rate 
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56 LITER UNIT 


MHIiRée= 


METROX, INC. 


305 LITER UNIT 


144 Titley Avenue, Pasadena, California 


4335 Governor Printz Boulevard, Wilmington, Delaware 
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National Health Plan 
A National Health Plan, devel- 
oped by the government with the 
assistance of professional health 
associations, has been issued by 
the Office of Civil and Defense 
Mobilization. 

Issued as Annex 18 to the 
broader National Plan for Civil 
Defense and Defense Mobiliza- 
tion, the Health Plan outlines the 
areas of responsibility, organi- 
zation, functions and programs 
for health services under nation- 
al emergency conditions, includ- 

ing a survival and recovery 

period that would follow any 
direct attack on the United 

States. 

In issuing the Health An- 
nex, Director of Civil and De- 
fense Mobilization Leo A. 
Hoegh said that its major 
premise is the responsibility 
of individuals and of profes- 
sional associations in the 
health field to take an active 
part in civil defense and de- 
fense mobilization planning 
and training in their commu- 
nities. 

Behind the Plan are the as- 
sumptions that a nuclear at- 
tack on this country would 
(1) disrupt organized health 
services in many communities, 
and (2) cause severe shortages 
of health supplies, manpower, 
and medical facilities. 

The basic principle in deal- 
ing with these problems is the 
responsibility of individuals 
and families to be self-suffi- 
cient for a limited period of 
time after an attack until help 
reaches them. 

Preparedness measures for 
the family include training in 
first aid for at least one fami- 
ly member, keeping immuni- 
zations current, and the main- 
tenance of supplies of survival 
items in homes or shelters. 

Mr. Hoegh has stressed that 
the Plan is essentially a guide 
for State and local authorities 
as they work out emergency 
health programs in their ar- 
eas in cooperation with mem- 
bers of professional health 
and medical associations, the 
medical supply industry, bus- 
iness and civic organizations, 
and other agencies with health 
interests and responsibilities. 








Chronie eezematous dermatitis 


Kenalog, a synthetic corticosteroid, provides dramatic relief 
and control of many common dermatologic disorders. Even 
chronic, therapeutically refractory conditions, unresponsive 
to other topical steroids, are often favorably influenced with 
Kenalog. The powerful anti-inflammatory and antipruritic 
action of Kenalog produces prompt, satisfying relief of itching 
and burning. Treatment can proceed without interruption 
because topical Kenalog is well tolerated . . . systemic toxicity 
unobserved . . . electrolyte balance undisturbed. 

Supply: Kenalog Cream, 0.1% — 5 Gm. and 15 Gm. tubes. Kenalog 
Lotion, 0.1% — 15 ce. plastic squeeze bottles. Kenalog Ointment, 0.1% 
— 5 Gm. and 15 Gm. tubes. Kenalog-S Lotion, 7.5 cc. plastic squeeze 
bottles. Kenalog-S Ointment, 5 Gm. and 15 Gm. tubes. Kenalog-S 
Cream, 5 Gm. and 15 Gm. tubes. New: Kenalog Spray, 50 Gm. and 
150 Gm. containers of 3.3 mg. and 10 mg. triamcinolone acetonide, 
respectively, 


Kenalog 
Kenalog-S 
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Squibb Quality—the 
for extra protection against infection Priceless Ingredient 


Squibb Triamcinolone Acetonide with 
Neomycin and Gramicidin (Spectrocin) 


A clinically superior topical corticoid 
with added protection against bacterial 
infection to rapidly relieve itching, in- 
flamed or infected skin lesions. 


‘KENALOG’® ANDO ‘SPECTROCIN’® ARE SQUIBB TRADEMARKS. 


_ Cleared 
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GER-O-FOAM's exclu- 
sive formula provides 


massages ce ~F c ) for the first time deeply 


a ie absorbed analgesic- 

i anesthetic agents in 

pain away Site\ Fae WS aerosol form —to per- 
vy ign meate and anesthetize 

sensory nerve endings. 


Relief in minutes, lasting 
for hours in... rheuma- 


. : | ny f toid arthritis, osteoar- 
involvements  — Taq MANGER staan 
ANS fibromyositis, low back 

pain...even in chronic 


i Wes 
GER 4) FOAM ae intractable cases. 
7 oe &% 
. ; yD \ GER-O-FOAM combines: 


Methyl salicylate 30%, ben- 
zocaine 3%, in a neutralized 
emulsion base, permitting 


relieves pain, spasm; AX (tamer eal 
improves function th ob Conyale an oi ro 


iy) GERIATRIC PHARMACEUTICAL CORP. 
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Fast, Continued Z, 
Relief of “fy Index of Advertisers 


Sunbutn Pain 


ANTISEPTIC « ANALGESIC See - j Co. 13, 3rd cover Robins & Co., Inc., A. H. 
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American Sterilizer Co. 28 Riker Laboratories, Inc. 


, 2nd cover 
Armour Pharmaceutical 
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AND FIRST AID SPRAY 
For pay Products, Inc. 10 Shield Laboratories 30 


Sunburn ¢ Burns 








Desitin Chemical Co. 15 Squibb & Sons, E. R. 
22, 23, 38 


Eaton Laboratories Upjohn Co. 20, 21 


Local Skin Irritations ¢ Insect Bite 
” Skin ~~ ° Geriatric Pharmaceutical Wallace Laboratories 
Corp. 1, 7, 4th cover 


FOILLE antiseptic-analgesic isa depend- Lilly & Co. El Whitehall Laberatesies 
able, convenient, surgical-type dressing which 
has won wide use and acceptance by Doctors, MeNeil Laboratories, Inc. Williams, Inc., J. B. 32 
Hospitals and Industrial Plant Clinics over a Merck Sharp & Dohme ; 
7 Winthrop Laboratories 2 
period of twenty years. Mefrox, Inc. 
Woodward Medical 
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CHYMORAL PRODUCED GOOD TO EXCELLENT RESULTS IN 8 OUT OF 
EVERY 10 CASES WITH NO REPORTED TOXICITY OR SIDE EFFECTS" 





condition no. of cases excellent/good fair no response 





contusions, lacerations, 
miscellaneous trauma 164 137 19 8 





fractures, sprains & strains 64 44 14 6 




















TOTAL 228 181 aa 14 








CONTROLLED INFLAMMATION... CURTAILED SWELLING ...CURBED PAIN 


Chymoral cuts healing time where 
inflammatory complications prolong . 
the clinical course in 


Chymoral, a new ORAL anti- accide ntal 
inflammatory enzyme tablet formulated 

especially for intestinal absorption, or 
prevents or reduces inflammation of 

all types through systemic action Su rgical 4 trauma 
... hastens absorption of blood 

and lymph extravasates (except of 

cardiorenal origin) . . . markedly 

and rapidly alleviates pain. The 

recommended dose of 2 tablets 

q.i.d. assures the patient of 400,000 

units of enzymatic activity daily. 


Each Chymoral tablet provides 
enzymatic activity equivalent to 50,000 
Armour Units, supplied by a purified 
concentrate which has specific 
trypsin and chymotrypsin activity 

in a ratio of approximately six to 

one. Bottles of 48 tablets. 
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Pharmaceutical Co., 1959. 
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in over five years of clinical use and 
more than 750 published clinical studies 


Effective 


for relief of anxiety and tension 


Outstandingly Safe 


simple dosage schedule produces rapid, reliable 
tranquilization without unpredictable excitation 

no cumulative effects, thus no need for difficult 

dosage readjustments 

does not produce ataxia, change in appetite or libido 
does not produce depression, Parkinson- like symptoms, 
jaundice or agranulocytosis 


does not impair mental efficiency or normal behavion 


Miltown 


Usual dosage: One or two 400 mg. tablets t.i.d. 
Supplied: 400 mg. scored tablets, 200 mg. sugar-coated 
tablets; or as MEPROTABS*— 400 mg. wnmarked, coated tablets. 


WI WALLACE LABORATORIES / New Brunswick, N. J. 

















